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NOTICE

\FTER CAREFUL EXAMINATION OF THE
NNER MARGIN AND TYPE OF MATERIAL
VE HAVE SEWN THIS VOLUME BY HAND
)0 IT CAN BE MORE EASILY OPENED
\ND READ.





im:()(KK!)I.\(;s of tiik Hawaiian KXToMoiiu;!
CAI. SOCIKTV.

IXDKX TO VOM'.MK III.

(* Indicates genera, sjiecies, etc., new to science.)

HYMENOPTERA
Ailelencyrtus kaalae 281

odonaspidis 7

AllotyiJa sp 4!t2

Anasrus from egs of Draecii-

lacephala moUipe.s 9

from eggs of Kelisia i>a-

ludiim 146

frequens ex egg of Ne-
sosydne leahi 283

Andricus quercus-californicus. . 222

Aneristus ceroplastae 404

Angitia hellulae, plutellae, Po-

lynesians 400

Apanteles sp., hosts of 108

Apanteles, l)anded winged 402

Aphelinus 11

attacking Diaspis 64

from Japan 11

Argentine ant 28 9

Atrometus tarsatiis 106

Athyreodon debilis. hosts of.. 106

Baeus sp 384

parasite on spider eggs. 114

Bassus laetatoriiis 285

Bembidula 369

Blepyrus marsdeni, mexicanus
texanus 403

Brachymyrmex 84

Bracon sp., host of 109

omiodivorum, hosts of.. 108

Cephalonomia ". 101

sp. parasite on Silvanus
surinamensis 260

hyalinipennis 15

Cerapachys silvestrii 281, 284

Ceraphron 11

abnormis 7

Chaetospila elegans 15

Chalcis Polynesians 102

*Charltopodinus 485, 486

swezeyi 487, 488

*terryi 487,488

Charitopus 487

Chelonus bhickburni . . 20, 107, 486

hosts of 107

Chrysidid 142

in Sceliphron nest 288

Coceoi)hoctonus dactylopii .... 403

Corn leaf-lioi)i)or i)arasites

286, 295
Oi'abro distinctus 289
<"remastus hymeniae. .106, 143, 379

hosts of 106
spread of 145

Cryptid 486
Diachasma fullawa.\-i 490

tryoni 85, 480
spread of 90

I )iaeretus chenopodiai)hidis

401. 402

rapae 401

Diapria 11

Dinocampus terminates
401, 490, 492

Dyscritobaeiis 11

Echthromorpha fuscata, hosts
of 105

Elis sexeincta 71

Encyrtus fuscus, infelix 403

Eniscospilus dispilus. hosts of

105, 286
Ephedrus from rose-aphis 63

incompletus 401, 402
Epyris sp 222, 223, 289

armatitarsis 279
*extraneus 278

hawaiiensis 276

Eucoila from Pipunculus 373
Eucoilidea micromorpha 404

Eupelminus 486, 487

excavatus, swezeyi 486

Eupelmus 7

in Gouldia galls 275

wingless 7

dysombrias 103

Euphorus sculjjtus 401

Euscelinus sp 413

Exochus femoralis 399
Glyptogastra ashmeadi 384
Gonatocerus gibsoni 223

mexicanus 146, 223

in egg of Uraeculace-
l)hala mollipes 146

Gonatopus 11

Habrobracon hebetor, hosts of. 109

Helegonatopus pseudophanes. .3 79



Hemiteles melitaeae, tenellus. . 400

variegatus 268, 400

Heterospilus prosopidis. . .398, 479

Hockeria sp., hosts of 102

Holepyris hawaiiensis 276

Hormiopterus sp 399, 402

Hylocrabro 116

Hymenoptera, immigrant para-
sitic 399

Ichneumon Ivoebelei, hosts of.. 104

Iridomyrmex humilis 350
Isosoma 7, 486

orchidearum 70

Jassidophthora 4, 5

*lutea 5, 22

Lathrostizus insularis, hosts
of 107

Linineriuni blackburni. . . .285, 295

hosts of .106

polynesiale 382

hosts of 106

Lithurgus albofimbriatus . 1 40, 288

nesting of 98

Megachile palmarum 399

Melanocrabro 26

curtipes 115

*discrepans 115

Melittobia hawaiiensis, hosts

of 103

Methoca 264, 289

Microdus liawaiicola, hosts of. 108

Monobia quadridens 261

Monomorium destructor 98

gracillimuni 20

minutum 20
Mutillid on Elis 71

sp 289

Mutilla ferrugata 72

castor 72

Nesocrabro compactus 26

stygius, nesting habit.. 275

Nesomimesa antennata, nest-

ing habit 275

Nesoprosopis anomala 397

blackburni 396

comes, coniceps 394

connectens 394

dimidiata, dumetorum. . .395

filicum, flavipes. . .396, 397

haleakalae 394

hilaris 396

kauaiensis 394

koae 394

kona 393

laeta 393

laticeps 394

longiceps 396

neglecta 394

obscurata 396

rugulosa 393

.satelles 3 96

setosifrons 398
simplex 393
specularis 395
unica 394
vicina 394, 396

Odynerus, new Hawaiian 225
*aeneus 225
*kaiiaiensis 225
*litoralis 226
monas 225
newelli 227
smithii 227

Oecophthora pusilla 351
Omphale metallicus 95

hosts of 103
Ootetrastichus beatus 9

Ophionidae, Hawaiian 286
Opisthacantha dubiosa 11

Opius humilis 64, 490
sjjread of 90

nanus 402
Pachycrepis from .Japan 11

Pachycrepoideus dubius 282
Pachyneuron albutius 403

aphidivorum, micans, si-

phonophorae, syrphi .... 402

Paralaptomastix abnormis. . . .144
hosts of 144

Parasierola sp 101

Pentarthron flavum, hosts of. 104

semifumatum 104
Perilitus americanus 401

Perissopterus 11

Peregrine bethylid, notes on.. 276
Phanerotoma hawaiiensis, hosts

of 107
Phanerotoma in cassia pod... 459
Pheidole megacephala

349, 351, 370
covered runs of 24

stridulating organ of . . . 57

destroying house -fly
maggots 57

Pimpla hawaiiensis, hosts of.. 105

Plagiolepis exigua, spread of . . 17

Platymischoides sp 114, 282
Polistes aurifer, early nesting

of 109

Polynema 11

sp. ex Nesosydne leahi..285
reduvioli 7

Ponera kalakauae 24

Prenolepis longicornis 350
Pristomerus hawaiiensis, hosts

of 107

Prococcophagus orientalis 404

Prosopidae, notes on 393

Protapanteles hawa i i e n s i s ,

hosts of 108

from Tineola uterella. . . 147



.<^^

P'^ammocliares liU'tuosus 37!)

nesting habits . 275, 285, 295

rsoiulobaeus 11

I'seudogonatopus hospes 379

*l'seudopteroi)trix 464

*imitatrix 464

Pteroinalid 488

Tteromalus calan(lr;ie 488

puparum 276

I'teroptrichoides perkinsi 463

Pycnophion fuscir)ennis 399

Quartinia capensis 268

Koi)halomiitilla clavicornis. . . .260

Scleroderma 101

*immig'rans 482, 485

Sclerogibbinae 3 69

Scolia manilae 290, 370, 458

quadrimaculata, prey of. 262

Sierola sp 95

dichroma 101

flavocollaris 101

molokaiensis 101

Sierolamorpha 11

Solenopsis geminata 284

var rufa 350

Siialangia 11

cameroni 14, 293

metallica 15

*philippinensis 14, 292

simplex 14

Struniigeny.s lewisi 383

Symi>iesis, I'syllid parasite. ... 281

Synagris, notes on 261

ampllssima 261

cornuta 260, 261

sicheliana 261

sp 222

Taiiinoma melanocephalum . . . . 20

Technomyrmex albipes 14, 56

Tetramorium guineense . . . . 16, 20

Tetrastichus standfordiensis . .222

Thynnidae, notes on 263

Thynnus apterus 265

Tiphia sp 277. 290

Trichogramma helocliarae 5

Trichogramniidae, two new spe-

cies of 22

ex eggs of Draeculace-
phala mollipes 4

Tryi>ox\'lon, nest of 458

bicolor 273

nest of 57

abundance of 17

T'scana semifumipennis 478

Westwoodella 4

*caerulocephala 23

hilaris 11

Xenocrabro distinctus 26

Xylocopa aeneipennis 140

DIPTEBA

Acrilochaeta pulvinata 4

Agromyza pusilla 404

Anthrax fulvohirta. . .;#»^ 71

Bachydeutera arii^^tata, hab-
its .^ 270

Bactrocera cucurbitae 490

Calliphora rufifacie.s 429

Ceratitis capitata
6, 10, 15, 29, 70, 490

Ceromasia sphenophori 380

Charadrella 4

Chrysomyia dux 272, 429

Chrysomyza aenea 12, 142

Cranefly, leaf-mining 87

Dicranomyia *folicuniculator . 87

Dyscritomyia 9

Ephydrid fly, notes on a new. 25

Exoprosopa fascipennis 71

Fannia pusio, habits 271

Prontina archippivora. . . . 285, 295

Gnamptopsilopua patellifer. . . 16

Hippelates sp 16

Hippoboscid from Moku Manu 15

Hydrotaea 12

Hypoderma lineata 113

Ilythea 25

Itonidid, endemic 380

Lucilia dux 267

sericata 273, 370
Lynch ia maura 272

Lyperosia irritans 295

parasites of 292

Musca domestica 21, 370

Neoexaireta spiniger 285

Notogramma stigma 4

Ophyra nigra 272

Paragorgopsis, breeding in co-

conuts 70

Plecticus 10

Sarcophaga cocoons 15

from Moku Manu 15

red tailed 15

sp 492

Sarcophaga barbata 371, 372

dux 371, 372

haemorrhoidalis ...371, 379

pallinervis 285, 295, 371

robusta 371, 372, 383

Scatella hawaiiensis sex-no-

tata 21, 112

Scholastes bimaculatus 272

Sciapus pachygyna 272

Sheep flj', Australian, in Ha-
waii 429

Sparnojiolius fulvus 71

Stomorhina pleuralis 12

Xanthogramma grandicorne. . .

285, 403

111



LEPIDOPTERA

Acrolepia nothocestri 65, 68
Adrapsa manifestalis 68, 223
Agrotis chersotoides 223

cinctipennis 223
coniotis g5
saucia 20
selenias 223
ypsilon 145

Amorbia emigratella 69
Anarsia liniatella n
Arc-hips capucinus loi

fuscocinereus 67, 297
sublichenoides 67, 297
punctiferanus 223

Aristotelia elegrantior loi
gigantea 67, 296

Batrachedra cuniculator. 12, 65, 69
rileyi ' gg

Bedellia boehmeriella 68, 297
oplismeniella 68, 297

Bombyx mori 9

Capua cassia 67, 101, 297
santalata 67, 297

Caradrina reclusa 68
Cirphis dasuta 65
Corcyra cephalonica 68
Cremastobombycia lantanella. 69
Crocidosema lantana 69, 383

marcidellum 61
plebiana 20

Cryptoblabes aliena 68, 296
Cryptophloebia illepida . . . 379, 483
Cyane terpsichorella 69
Eccoptocera foeterivorans 285
Epagoge infaustana loi

*urerana 93, 297
Ephestia elutella lOl, 388

kuhniella 68
Ereunetis 99

flavistriata lOl
penicillata 69, 297

Eriopygodes euclidias 223
Euhyposmocoma ekaha....67, 297

trivitella 67, 297
Euxoa diplosticta 65

eremioides 20, 65
panoplias 12
procellaris 20, 65

Gelechia gossypiella

60, 101, 373, 413
Genophantis leahi....66, 296, 385

iodora 385
Gracilaria dubautiella 68, 297

hauicola 67, 297
hibiscella 68, 297
mabaella 67, 101, 297

*ureraella 94, 297
*urerana 95, 297

Homoeosoma humeralis 102
Hydriomena giffardi 66. 296

roseata 66, 296
Hymenia exodias 66

recurvalis 20
Hypenodes leptoxantha 66
Hypocala andremona 143
Hyposmocoma chilonella 101

notabilis 20
saccophora, larvae,
cases 5

Hyssia niphadopa 223
Lepidoptera, additions to Ha-

waiian g5
Types of some Hawaii-
an 296

Lycaena boetica in pigeon
peas •390

Mediterranean flour moth. 12, 68
Mestolobes sicaria 66

n- sp 3g3
Microlepidoptera, new Hawaii-

an 64
Moths, new species of Hawaii-

an 93
Myelois ceratoniae 68
Nacoleia hemiombra 66

scotaea \qi
Nesamiptis 4

*lay.sanensis. .18, 20, 66, 296
newelli 66, 296
oljsoleta 19

New moths from Laysan Isl-
and 18

Oecia maculata 147
Omiodes

4

anastreptoides 66, 296
blackburni 379, 413
destroyed by wilt.... 275
scarcity of 90, 142

demaratali.s 19
fullawayi 66, 296

*laysanensis. .19, 20, 66, 296
maia 66, 296
meyricki 66. 296
musicola 66, 296

Opogona apicalis 69, 297
purpuriella ..69, 297

Orneodes objurgatella 58
Petrochroa dimorpha. . . . 30, 65, 67

swezeyi 65, 67
*trifasciata 97, 297

Philodoria *pipturicola . . . . 96, 297
splendida 101

Phlyctaenia pachygramma 223
Pleris rapae 30, 68
Plusia giffardi 66, 296

pterylota 10, 12, 14



l'latyptili;i hmlaiui 64, 6(t

riutella albovenosa .'{82

macLilipennis 3 82. 401

Pontia protodice 6

rapae 6. 68. 285

Pyrausta ilryadopa 20

tliermantoidis 66, 206

Scoparia .sp 223

bucolica 38.3. 392

dactyliopa 383, 392

gymnopis 67

i.sophaea 67

lycopodiae 67, 296

nectarioides 67, 296

Scotory thra rara 285

Semnoprepia *ferruginea. . . 94, 297

*fuscopurpurea 94, 297

Sitotroga cerealella 69

Spodoptera mauritia 373

Stagmatophora incertulella . . . . 16

Thecla agra 68

echion 68

Thyrocopa sapindiella 67, 296

Tineola biselliella 274

uterella 147

Tortrix semicinerana 67, 297

Trichoptilus oxydactylus . . . 20, 99

coi.z:ofti:ra

Acalles *eugeniae 249

Acythopeus sp 83

Adoretus 4

Aeg-osoma reflexum. . 275, 281, 384

Alphitobius, host of Epyris. . . . 277

diaperinus 21, 373, 398

sp 399

Anomala orientalis, feeding on
Leucaena 9

Anthribid new to Hawaii 273

Apterocyclus 398

larva of 114

Aramigus fuUeri 282

Attagenus piceus 288

plebius 21, 276. 287, 377

Azya leuteipes 8, 144

,Blapstinus 373

host of Epyris 277

Bostrychid 413

Brosconymus optatus, habits

of 391

Bruchidae, oviposition of 489

Bruchus alboscutellus 49 4

bisignatus 479

chinensis
466, 467, 474, 478,

479. 480. 488, 495. 498, 501

convolvull, discoideus. . . 494

exiguus 479

flavicornis hibisci 494

marginellus 494

obtectus 466,

468, 473, 489, 4'.i4, 4:t9, 501

ochraceus 4 79

pisorum
466. 467, 491. 495. 496

prosopis. . . . 466, 468. 475,

478. 479. 480. 482, 485, 501

pruininus
398, 413, 466, 468, 469,

470, 471, 479, 480, 482.

486, 488, 490, 491, 494,

495, 496, 497, 498, 500, 501

quadrimaculatus
466. 467.

472, 473. 474. 488. 498. 501

rufimanus 466, 467

sallei 479

Calandra oryzae 21

remota 269. 388

Callithmy.'ius on Broussaisia . . 390

cristatus 282

Ivoebelei 14

microgaster 14

Carpophilus humeralis 382

Caryoborus arthritlcus 493

bactris. curvipes 493

gonagra 466, 467,

477, 478, 482. 483, 485.

486. 489, 495. 496, 498. 501

luteomarginatus 493

Catorama mexicana 281

Cerambycld ex papaia leaves.. 388

in Cryptomerla 374

Cis sp. on Hibiscadelphus 388

Clytus crinicornis 14

Coelophora inaequalis 401

Coleoptera. new Hawaiian. .. .247

CoUops 492

Colobicus parilis 414

Cryptolaemus montrouzieri . . . . 1

Cryptorhynchus sp 383

Cyria imperialis 259

Deinocossonus nesiotes 269

Dermestes cadaverinus. . . . 21, 255

vulpinus 375

Derobroscus politus 392

Diachus auratus 11, 288, 384

oviposition of 62, 70

Diegobruchus 465

Dryotribus mimeticus 268

*wilderi 250

Euxestus minor, parki 414

Gonioryctes koae 390

Gonocephalum. host of Epyris. 277

Gonocephaluni seriatuni 373

Heteramphus hirtellus 251

kauaiensis 251

*swezeyi 250. 275

Hister bimaculata 10, 83



Hypothenemus eruditus 8

ruficeps 8

Hyperaspis jocosa 8

Impressobruchus 465

Julodis 259

Kytorrhinus 465

Macrancylus linearis 21

Megalorhipis 465

Melanoxanthus melanocephalus 16

M^tamasius ritchiei 290

Metromenus palmae 3 80

Mezium sp 288

Necrobia rufipes 21

Nesotocus giffardi 57

Olla abdominalis 401

Oodemas *laysanensis 18, 21

Opatrum seriatum 373

Orothreptes callithrix 269

Oviposltion of Bruchidae 489

Oxacis collaris 284

Pachynierus 465

Parandra puncticeps at light.. 14

Pentarthrum oliscurum 269

Phelomerus 465

Plagithtnysus .sp 282

collection from Kilauea. 14

acuminatus 38 4

darwinianus on Sapin-
dus 24

*ignotus 249

*kuhnsi 248

perkinsi 12

Proterhinus maurus 285, 389'

*moribundus 251

on Clermontia 390
'

on Hibiscadelphu.s 388

Pseudopachymerus 465

pandani 493

Pygiopachyineru.s 465

Pygobruchus 465

Rhabdocnemis obscura 380

Rhaebus 465

Rhipiphorid 289

Rhyncogonus koebelei . . . . 283, 389

Sciophagus pandanieola 373

Scolytid in palm seeds 384

Soymnus debilis 1, 8, 21

loewii 21

notescens 295

Sericoderus '. 8

Sitodrepa panicea 14.".

Spermophagus pectoralis 477

sp 466, 476, 498, 501

Stigmodera 259

Tenebroides mauritanicus de-

stroying paper 224

nana 112

Throscus sp 289

Tribolium ferrugineum 21

Weevil, dolichos
466, 467, 471, 472, 473,

479, 480, 488, 495, 498, 501

Xystrocera globosa 113

Zabrotes 466, 477, 501

HOMOFTERA
Aleyrodes citri 38

citrifolia 38

Aloha 171

artemisiae 182

.campylotheeae 183, 303

'dubautiae 182

*flavo-coliaris Isl

ipomoeae 178, 304, 309

*kaalensis 183, 303

*kirkaldyi 180, 386

lelmae 114

myoporicola
179, 303, 309, 410

ohiae 114

*plectranthi 179

*swezeyi 180, 303, 373

'wailupensis 181

Anectopia *atrata 3 26

igerna 327

mandane 316, 326

Antonina boutelouae 282

crawil 234

indica 236, 282

Aphi.s brassicae 401

gossypii 99

on Araucaria 267

Aspldiotus bartii 60

Asterolecanium 234

bambusae 235

miliaria 235

pustulans 235

Bakerella maculata 316, 331

Bambusibatus albolineatiis . . . .316

Cenchrea dorsalis, uhleri 418

Ceroputo yuccae 403 .

*Cerotrioza 439, 454

*bivlttata 454

Chaetococcus 234

bambusae 236

Cicadidae, nymphs 4

Cyclokara *sordidulum 416

Dactvloplinae of Hawaii 231

Decora pava 133

Delphacldae, Hawaiian genera
of 168

Delphacid on Baumea 389

Delphacids in Kona 407

1 )elphacodes 332, 333

anderida 311, 335, 337

*bakeri 336

dilpa 333, 334

disonymoK .333

dryope 333

erectus nigri|)ennis 427



hyas 333

*lacteipennis 337

lazulis 333

limbata 316

"mardininae 127. 428

matanitu 3oo, 427, 428
*miridianalis 334

*neopropinqiia 335

*nigrifacie.s 428

nisripennis 338

ordovis 33 3

parysatis 333

propinqua 335

pseiulonigripennis 428

puella 32it, 337

striatella 334

*terrvi 33 4

Delphax 316, 332

clavicornis 332

crassicorni.s 316, 332

disonymos 334

dryope 333

furcifera 328

geranor 328

hyas 333

kaha 328

kolophon 328

lazulis 333

leimonias 328

matanitu 333

ordovis 333

parysatis 333

pellucida 332

puella 329

pulchra 1^ 6!<

pylaon 325

sordescens 311

vitticoUis 333

Dendrokara monstroi-a. torva..4zi
Derbidae, from Formosa and

Japan 42

new and little known.. 116

Devadanda extrema 121

*leefmanii 120

pectinata 46, 120

*perplexa 46, 120

Diaspis echinocacti 64

Dichotropis 133

Dicranotropis anderida 335

*cervina 318

*cog;nata 317

*fuscicaudata 318

fuscifrons 317

koebelei 316. 317
muiri 317

pseudomaidis 316, 317

Dictyophorodeiphax 171, 184

marabilis 184, 282. 386

new localities 273

notes on 279

*.swezeyi 386

Diostrombus politus 49

1 )raeculacephala mollipes 4

distribution in Hawaii.. 90

parasites from esK of. . 23

lOmliolophora 332

monoceros 333

l>;osacoharissa *oviwensii 122

Kpotiocerus flexiiosus 123

Kriococcus 23 4

araucariae 235

Geococcus 235

radicum 238

Gray sugar cane mealy V)Ug. . . 2

Heronax 4 8

Herpis *brunnea 43

obscura 415

vulgaris 43, 415

Hevaheva 439, 448

*giffardi 437. 449, 452

*hyalina, monticola . 449. 451

perkinsi 449

silvestris 449, 450

ITomopterous Notes 311

Homopterous Notes II 414

Idiopteris nephrolepidis on As-
plenium 60

lolania 199

perkinsi 291

Jassid. a new 373

.Jumping plant lice 430, 432

Kamendaka saccharivora 48

Kelisia 298

*emoloa 311

*fieberi 316. 331

*kirkaldyi 329, 331, 337

paludum
21, 298, 310, 311, 330. 372

sporobolicola 298. 310

swezeyi
298, 310, 372, 388, 391

Kuwayama 439, 445

*gracilis, *minuta, *nigri-

capita 446, 447

Lamenia 117

albipennis 118
*javanica 117

oljscura 415

Leialoha 171

lehuae 172

lehuae *hawaiiensis
173, 300, 409

leliuae *kauaiensis
173, 299

lehuae *lanaiensis. .299, 300

lehuae *oahuensis. .172, 300

naniicola 172

oceanides 174

ohiae 174, 300

pacifica 174



Lepidosaphes lasianthi 59

auriculata 59

Leptaleocera 122
*coccinella 122

Levii 135
hopponis 135

*lucida 136
*matsumurae 135
*ciuadramaculata 135
toroensis 135

Liburnia 332, 333
sordescens 336

Macrosiphuin on rose 401

Mecynorhynchus *fuscu.s 134
*hyalinus 135
kershawi 52, 133
nigropunctata 134
*obscurus 134
*stramineus 52, 134

Meg'amelus 327
*albicollis 327
furcifera 328
geranor 328
kaha 328
leahi 169
limonias 328
notulus 328
l)roserpina 327
*proserpinoides 327

Meg-atrioza 439, 452, 453
*palmicola 452

Megatropis formosana 124
interruptolineata 124
obliquefasciata 124

Mestus 326
Mysidia costata 423

nebulosa 423
*neonel)ulosa 424

*pseudonebulosa 423

Mysidioides 48

*ariensis 48

*infuscata 125

jacobsoni 124
*maculata 126

sapporensis 125

Neocyclometopum 124

sordidum 48

*Neomalaxa 426

*flava 427

Neommatissus 338

*Nesococcus 235

*pipturi 239, 246

Nesodryas 171

*antidesinae 300

bobeae 177, 301, 302

*dodonaeae 176

dryope 176, 301, 303, 409

elaeocari>i 175, 3 01

eugeniae 175, 301

fletus 176. 302

freycinetiae 175

frigidula 178
giffardi 175, 301

*gulicki 177, 301

hula 178

laka 178

*maculata 177, 302, 409

*munroi 303

perkinsi 178

pluvialis 178

pulani 178, 301

silvestris 178

terryi 178, 301, 302

Nesokaha *infuscata 47

*lineata 120

*philippina 119

piroensis 119

Nesophrosyne nimbicola 112

Nesorestias. 171, 183
filicicola 184, 304
nimbata 184

Nesosteles hebe. hospes 381

Nesosydne 172, 185

*anceps
187, 308, 309, 407, 411

argyroxiphii 197
*asteliae 307
*blackburni

189, 299, 308, 411

chambers! 192

cyathodis 189, 192

*cyrtandrae 305, 406

*cyrtandricola 407, 412

*disjuncta 306
dryope 409

*fullawayi 192, 307
fullawayi *Ianaiensis. . .309

giffardi 194

gouldiae 189
*gunnerae 305, 306, 390
hamadryas 197

haleakala 197

halia 194

*hamata 307
imbricola 197

incommoda 193
ipomoeicohi ....94, 299, 412

koae 185, 299. 410

*koae-phyllodii 186, 299

*koebelei 308

on Lipochaeta 283

egg parasite of 283
leahi 193, 283

lobeliae 212, 306
monticola 197
*montis-tantalus 195

nephelias 197, 308

nephrolepidis 189, 398

*nesogunnerae 305

nigriceps 308



nubigena 197

*oahuensis 188

*osbornl 192

pele 188, 304

palustris 197, 308, 310

*I)erkinsi i:tO. 305, 306

*phyllostesiae 405, 412

pijjturi 191

procellaris 197

p-^eudorubescens. . . .186, 411

raillardiae 194. 307

*rocki 196

rubescens 1S5. 2!iit. 411

rubescens puUa . . . .
2'.i'.i, 411

*sharpi 195. 307, 308

*sola 307

*swe7eyi 187, 308

*timberlakei 304, 398

umbratica 197

*wailupensi.s 191

Nesothoe 171. 174

Nesotiocenis 124

New Hawawiian Delphacidae. . 298

Nicerta cruenta 421

flexuosa 48, 123

Nicertoides 48

*Xothore.stias 304

*badia 304

Odonaspis ruthae 269

Oliarus 199

Ommatissus 338

binotatiis 338

chinsanensis 338

lofouensis 338

Orthezia insigni.s 8

Otiocerus 119

flexuosus 48

schonherri 420

Pamendanga rubilinea 422

Paraproutista 129

*albicosta 129

*brunnia 129, 130

coccinea-venosa 130

*matsumurae 422

*pseudo-albico.sta. . .129. 130

*sauterii 131

*varieg'ata 51, 131

Paratrioza cockerelli 433

Patara vanduzei 416

Peggiopsis javana 132

*nigTovenosa 132

Pereg:rinus maidi.s 316

egg parasites of 295

Perkinsiella fuscifrons 317

fuscipennls 3 25

graminiclda 325

*manilae 324

pallidula 316

pseudosinensis 325

saccharicida 29

thonipsoni 325

variegata :!1<)

Persis *fuscinervis. *stali . . . . 417

Phaciocephalus *l»ii)unctata,

*parishi, uhleri 418

Phrynomorphus lu)si>es 7

Phyllococcus 23 4

oahuensis 23 6

Pliyllodinus 316

macaoensis 316

nervatus 320

*nisromac'UiOs\is 318, 31 !•

punctata 320

sauteri 31 ii

Pinaspis buxi 269

Pink sugar cane ineal.\- bus. . . 1

Plssonotus 325

pylaon 325

Platocera *albipennis 126

nigrifrons 126

*rubicunduni 421

Platyl)rachys 320

Proterosydne 172

Proutista 128

*dolosa 129

fenestrata 129

moesta 129

*pseudomoesta 128

Pseudococeus 23 4, 235

on sugar cane 1

adonidum 3

ananassae 2

bromeliae 2. 3, 144, 236

calceolariae 1, 2, 3

citri 144, 236

filamentosus on orange
tree 70, 237

*gallicola .237, 241

longispinus 3, 236

lounsburyi 237, 267

*montanus 237, 242

nipae 143, 237, 281

sacchari 2, 3, 237

saccharifolii 2,3,237
*straussiae 237,239

*swezeyi 237, 240

virgatus 99, 144, 236, 403

Psyllid 7

lerp-forming 405

Psyllidae in Hawaii 430, 432

Psyllids on ohia 383

Punana *puertoricensis 425

Purohita 316

*taiwanensis 53

Pyrrhoneura *javana 118

rubida 119

Quintilia 333

Rhopalosiphum persicae. ..... .401

Rhotana 135

*unimaculata 52



Ripersia 235
*palmaruni 238, 245

Saissetia heiuisphaerica 403
nigra 21

Sardia 328
*brunnia 328
pluto 328
rostra ta 329

Sikaiana *makii 127
Smicrotatodeli)luix *kirkald.vi .320

perkinsi 320

Sog-atopsis pratti 316
Stacotoides 338

Stenocranus aganiopsyche 323
*bakeri 321
*luteus 324
*neopacificus 321, 322
nigrofrons 322
pacificus 321, 322
philippinensis 323
pseudopacificus 322
taiwanensis 323

Stobaera concinna 316

Swezeyia *vandergootii 119
Syntames delicatus, *nigroli-

neatus 419
*sufflavus 420

Tempora 119
Thyrocephalus 117
Tibicen 332
Trechocorys 1

Trionymus 235
*lnsularis 238, 244

Trioza 439
on canna 458
alacris 433
*hawaiiensis 441, 444
iolani 437, 439, 440, 441

parasites of 281
*lanaiensis 440, 443
*ohiacola. . .438, 439, 440, 442
*pullata 440, 444

Tylococcus 235
*giffardi 238, 243

Ugyops *occidentalis 425
Vekunta 116, 119

*albipennis 44

hyalina 45

*ishldae 45

lineata 117
*makii 45

malloti 117
*nigrolineata 44

*okadae 45, 117

*pseudobadia 116
*umbrlpennis 46

Zeugma *javana 128
*makii 50, 128
monticola 127
vittata 50, 128

Zoraida 131
cydista 132
insolicola 132

*nitobii 50

pterophoroides 51

HETEBOFTERA

Acanthia sji 388

Clerada apicicornls sucking
blood 274

Halobates 83, 109, 267
wullerstorffi 16

Murgantia histronica 371

Nesidiorchestes hawaiiensis . . .388

Nysius coenosulus 286
delectus 286, 295
lichenicola 10

Tiatonaa rubrofasciata 71

Trlphleps persequens 21

Reduviolus. parasites from egg
of 7

blackburni 21

OBTHOFTEBA

Acrophylla chronus 156

Aeolopus tamulus 157
Allacta spuria 148
Anisolabis annulipes 16, 22

maritima 22

Apiotarsus gryllacroides 163
Arachnoce]3halus maritimus. . .164

Atractomorpha crenaticeps. . . .379
Blatta orientalis 151

rotundata 151
Calotermes marginipennis, de-

stroying books 68

Cardiodactylus novae—guine-
as 165

Chelisoches morio 168
Chitoniscus lobipes 153

lobiventris 153
feejeeanus 153

Cockroach new to Hawaii .... 254
Curtillia africana 162
Cutilia *feejeeana 151

nitida 150
C.vrtacanthacrix *feejeeana. . . .158

vittaticollis 158
Cyrtoxipha fulva 165

maritima 164
straminea 165

Diaphletaus bivittatus 161

brevivaginatus 160
marmoratus 160
uniformis 160

Diploptera dyciscoKies 152

Elaeoptera lineata 161

nitida 161



Eleutheroda dytiscoides 138

feeding- on algaroba . . . .145

protection against 56

Kiioonooephalus australis 1511

lineatipes 159

I'urnia incerta 162

insularis 162

nialaya 162

Graeffea coccophagus 154

lifuensis 154

minor 155

purpiirii)enniR 154

Gryllacris dubia 158

ferruginea 150

Gryllotalpa africana 162. ,380

orientali.s 162

Gryllus oceanicus 163

pacificus 459

Hermarchus appolonius 155

differens 155

inermis 156

novae-britanniae 156

])ythonius 155

virga 155

Heterotrypu.s tripartitus 165

Hexacentris australi.s 16i»

Hierodula fuscescens 156

Holocompsa t'ulva 25 4

Hydropedeticus vitiensis 165

Ityocephala nigrostrigata 162

Labidura riparia 168

Leucophaea surinamensis 136

killed by Pheidole 85

Locusta australis 157

Megacrania phelan^; 154

Metioche insularip 164

Mnesibulus bicolor 165

Morisimus oceanicus 160

Nauphoeta bivittata 138

killed by Pheidole 85

Nemobius luzonicus 163

Nisyrus amphibius 154

carlottae 154

dipneusJcus 153

spinulosus 153

Ocica lutescens 161

Oecanthus llneatus 164

riifescens 164

Oedipoda liturata 157

Ornebius novarae 163

Panchlora viridis 137

Paratenodera sinensis 98

Paratettix *feejeeanus 157

puUus 157

Periplaneta americana
22, 152, 374

australasiae 152, 375

orientalis as medicine. .113

I'bisis echinata 160

l)ectinata 16

rapax 160

I'liN llodromia l>ivittata 149

germanica 149

hieroglynhica 138
hospes 138

oviposilion of 139

notulata 153

rufescens 150

suppellectilum 149

vitrea 148

Podacanthus tyi)hon 155

Polyzosteria soror 22, 113

Prognathogryllus alatus 24

Pterobrimus depressus 152

Rhyparobia maderae 137, 138, 254

life cycle 145

Salomona antennata 159

brongniarti 159

Stylopyga rhombifolia 151

Temnopteryx *ferruginea 150

Thyrsus tiaratus 156

Trigonidium flavipes 164

Xiphidion affine 160

modestum 159

NEUROFTERA

Aeschna cyanea, fasting of... 82

Agrion puella 82

Anax Junius 295, 384

food of 72

Chrysopa microphya 267, 400

Coniocompsa vesiculigera . . . 86, 98

Coptotermes 27

at light 64

in sugar cane 390

Kctopsocus fullawayl 22

Hemerobiid, wingles.s 283

Pantala flavescens 72, 384

food of 74

life history of 80

Psychopsis newmani 259

Trimera lacerta 384

THYSANOPTE31A

Aleyrodithrips fasoiapennis. . . 10

Chirothrips 60

Euthrips hawaiiensis 60

Thrips on onions 60

SIPHONOPTERA

Echidnophaga galhnacea 252

Hen fleas on sparrow's nest.. 288

Xestopsylla gallinacea killed

by ants 113



GENERAI.

Absence of groui)s of insects

from Hawaii 199

Acetic ether for relaxing 269

Agrrotis ypsilon taken at sea.. 145

Air-borne insects on moun-
tains 58

Aloiiini, origin of Hawaiian ... 200

Anarsia linatella vomited by
person 14

Armadillo albospinosu.s 383

Bees destructive to hardwood. 140

Beetles in alfalfa meal 281

Carboniferous age and insects

of Hawaii 199

Catorama mexicana in sealed

chocolate tin 145

Ceratitis capitata parasitized

by Opius humilis 83

parasites of 6

eggs killed in sour
orange 15

Chinese thrush, food of.. 142, 260

Chrysidid 284

Cockroaches, as medicine 112

regeneration in 266

Competition among insects.... 6

Constant number, natural se-

lection 31

Coptotermes in Capitol band-
stand 55

in Kamehameha chapel. 27

Crabro, new species of 115

Cranefly, leaf-mining 87

Cryptorhynchus mangiferae on
Kauai 84

Death factors 203

and allied species 3 4

1 )erl>idae, new and little
known 116

Dermestes cadaverinu.s, life

history 255

Dictyophorodelphax mirabilis,

notes on 279

Dipterous pupae "sweating".. 17

Dragon-flies and their food... 72

Dyscritomyia from Achatinel-
la curta 9

Egg parasites of corn-lioi)per. .286

Elevation and distribution. .. .284

Euphorbia, insect fauna of.... 385

Evidence of land movements. . 141

Evolution, factors in 203

in Delphacidae 205

Fiji, insects collected in 24

Food storage and insects 506

I'^ench Frigate Shoals, insects

from 98

l'''rog-hoppers, utility of "spit-

tle" of 40

Fruit-fly parasites, spread of. 90

Hawaii oceanic or continent-
al 198

Hawaiian insects, scarcity of.. 144

Hen-flea 252

Pheidolemegacephala at-

tacking 252

oviposition 253

Heteropoda regia, fasting. .. .273

Hippoboscid from Bird Island. 273

Hymenopterous parasites of

Lepidoptera 99

Hyperparasites of white-grubs 71

Hypoderma lineata destroyed
by ants 113

Immigrant insects supplant-
ing endemic species.... 36

Insects caught from an auto-
mobile 227

Insects from Manienie grass. . 7

from crater of Ma una
Loa 285

Isolation 40, 205

Laboulbenia, Hawaiian hosts
of 110

Lamarkian factors 208
Laysan Island, list of insects

from 4, 5, 20

Mango blight 384

Mango weevil 143

Mauna Loa insects 295

Melon-fly, spraying for.... 84, 85

Mendelism 208

Mites on potatoes 384, 391

New Hawaiian Delphacidae. .. 298

New moths from Laysan Isl-

and 18

New bird from Nihoe 142

Natural selection 203

Nyctalemon patroclus caught
at sea 144

Omiodes blackburni destroyed
by Pheidole megacepha-
la 142

Oodemas from Laysan Island. 18

Orthogenesis 208

Orthopteroid insects of Fiji... 148

Palaeohemiptera 199

Palmyra Islands, insects

from 14, 15

Parafin for cork in store boxes
110

Paragorgopsis breeding in co-

conuts 70

Parallel development 316

Parasites controlling insects

pests 29

Parasitism and natural selec-

tion 30

Passer domesticus 414



Pediculoides ventricosus 488

Peregrine l)ethylicl .notes on.. 276

Perkinsiella, phallic characters
of species of 311

Permian age and Hawaiian in-

sects liMl

Phallic differentiation 298

Pheidole megacephala, econo-
mic aspects of 34il

Potato mites 384, SlU

Potter, Annual Address 45!i

Predators, action of 34

Prickly pear in Australia 51t

Proterhinus, utility of specific

characters 3 8

Protohemiptera 199
Pyrops, elongated head of 39

Ratio of host and parasite.... 33

Roaches, stridulation of 138
disagreeable odor of.... 138
notes on Hawaiian 136

Sitodrepa panicea in . curry
powder 143

Smilax insects 276
Specific characters and mor-

tality 38
Telespiza ultima 142, 273
Ti, insects on 389
Types, loaning- of 8

of some Hawaiian Lepi-
doptera 296
disposition of Hawaiian. 290

Tyrog'lyphus longior infesting
flour 224

Variation, causes of 209

Xystrocera g^lobosa. destroyed
by ants 113

Zoraida, invagination of face
of 132

IMMIGRANT INSECTS

Acythopeus sp., first record. . 83

Adrapsa manifesta^.s 68

Amorbia emigratella 69

Anthicid, first record 398
Anthribid, first record 273
Apanteles sp 108
Aphid on Araucaria, first rec-

ord 267
Argentine ant, first record... 289
Aspidiotus bartii, first record 60
Azya luteipes 8, 144

Batrachedra cuniculator 69

rileyi 69

Blapstinus, first record 373
Brachymyrmex, first record... 84

Bracon sp., first record 1 09

omiodivorum 108
Bruchid in palm seeds 142

Bruehus pruininus, first rec-

ord 398

Bruehus sp., firsi record 471

Huprestid, first record 13

lUiprestis aurulenta, first rec-

ord of 26

(?'aradrina reclusa 68

Cephalonomia hyalinipennis,
first record 15

sp., first record 260

Cerambycid ex papaia leaves,

first record 3&8
("liaetos|iila elegans, first rec-

ord 15
Charitopodinus swezeyi 486
Chrysidid, first record 71

Chrysomyia dux, first record. 272
Coniocompsa vesiculigera, first

record 86
Coptotermes sp., first record.. 27
Corcyra cephalonica 68

Cremastobombycia lantanella. 69

Cremastus hymeniae 145
Crocidosema lantana 69

Cryptoblabes aliena 68
Cryptorhynchid from seed of

Heritiera littoralis 10
Cryptorhynchus in rotten wood,

first record 382
Cyane terpsichorella 69

Diachasma tryoni 85
Diachus auratus 288
Diaeretus chenopodiaphidis,

first record 401, 402
Ephedrus incompletus, first

record 63, 401, 402
Ephestia kuhniella 68

Epyris sp., first record 222
Ereunetis penicillata 69
Gonatocerus mexicanus, first

record 146
Heterospilus prosopidis, first

record 398
Hister bimacuiatus 10
Holocompsa fulva, first rec-

ord 254
Hormiopterus sp., first rec-

ord 399, 402
Hyperaspis jocosa 8

Isosoma orchidearum, first rec-

ord 70
Lepidoptera, introduced 68
Lucilia sericata, first record.. 273

dux, first record 267
Mediterranean flour moth, fii-st

record 12
Megachile sp.. first record .... 399
Myelois ceratoniae 68
Oecia maculata 147
Ophyra nigra, first record .... 272



Opius humilis 64

Opogona apicalis 69

purpuriella 69

Pachyneuron siphonophorae,
syrphi, first records. ... 402

Paragorgopsis, first record.... 70

Paraleptomastix abnormis 144

Plagiolepis exigiia, spread of . . 17

Platyptilia lantana 64

Pontia rapae 68

Ptecticus 10

Scholastes l^imaculatus, first

record 272

Sciapus pachygyna, first rec-

ord 272

Scleroderma immigrans, first

record 482

Sitotroga cerealella 69

Spermopliagus .sp., first rec-

ord 476

Strumigenys lewisi, first rec-

ora 383

Technomyrmex albipes 14, 56

Tenebroides nana, first record. 112

Thecla agra t)8

ecliion 68

Throscus sp., first record 289

Tineola uterella, first record.. 147

Triatoma rubrofasciata 71

Trypoxylon bicolor 17

sp., first record 86, 90

FI.ANT INDEX

Abrus precatorius 498,

Acacia decurrens 470,

farnesiana
56, 379, 477. 483. 497,

koa 140, 186,

187. 204, 237, 241, 342,

343, 345, 410, 411, 469,

inoUissima 470,

Acuan illinoensis

Adenantlira pavonina
Agapanthus
Albizzia lebbex

saponaria 469,

Algaroba Prosopis juliflora...

Amorpha fruticosa

Anona cherimolia 410,

Angophora 259,

Antidesma 409,

plat>pli>llum
300, 301, 340, 341,

Arachis hypogea
469, 470, 498,

Araucaria 235,

Areca lutescens
Argyroxiphium sandwicense. . ,

344,

Artemisia australis 342,

503

471

505

505

471

479

504

267

504

504

145

479

411

264

412

345

502

267

246

345

345

Asplenium kaulfussii 60

Astelia veratroides 58,

237, 242, 283, 307, 344, 345

Azalea 4

Bamboo 125, 236

Banana 236, 269, 285, 388

Bauliinia monandra. . 477, 496, 505

tomentosa 477, 496, 505

Baumea, Delphacid on 389

Bean, adsuki—Phaseolus articu-

latus

broad—Vicia faba
common—Piiaseolus vulga-
ris

horse—Vicia faba
jack—Canavalia ensiformis
lima—Phaseolus lunatus
mundo—Phaseolus aurens
mung—Phaseolus aurens
papapa—Dolichos laiilab

praying—Abrus precatorius

screw—Prosopis pubescens
soy—Glycine hispida

tepary—Phaseolus acutifo-

lius

velvet—Stizolobium pacliy-

lobium
Beans 236

Bidens pilosa 410

Bobea 341, 345

Boerhaavia diffusa 99, 112

Broussaisia 283, 390

arguta 344, 345

pellu oida 411

Bumelia 64

Bulbs 237

Cactus 59, 63

Caesalpinia pulcherrima
469, -477, 505

Cajanus indicus

472, 474, 475, 477, 480, 501

Caladiums 236

Campylotheca 183, 342, 373

Campylotheca macrocarpa ....

303, 341, 345, 410

Canavalia ensiformis 502

Canna 3, 236, 237

Capparis sandwicliiana 382

Cassia alata 504

bicapsularis 504

fistula 469, 477, 496, 503

glauca 490, 497, 503

grandis 477, 496, 503

mimosoides 504

nodosa 469, 477, 503

occidentals 504

siamea 499, 504

Castor beans 490

Cattleya 70

Castinopsis chr.vsoithylla 222



Cenchnis echinatu.s 26:t, 373

Charpentiera oVjovata

343. 345. 407. 411

Cheiro()enflron 57. :i4

S'audichaudii 410

Chr\soi)h\lluiii 70

Cibotiuin 58. 344, 346

Cicer arietinum—chick pea...
472, 474, 475, 477, 502

Citrus 237

Clermontia 1 r<0, 390

Clermontia luirviflora

299, 343. 346. 411

Cocos mioifera 246

Coconut 63. 70. 142. 272. 493

Coffee 83. 85. 90, 285

Copernicia cerifera 493

Copro.sma cynosa 412

long:ifolia.305, 341. 344, 346

Coral tree. Indian—Er\ thrina

indica

Cotton 236. 237

Cow pea—Vigna chinensi.s anil

V. catjang-

Clitoria sp 504

Crinum 267

Crotalaria 261, 496. 498. 503

juncea 503

Croton 59

Cryptomeria 374

Cyanea truncata 398

Cyathodes 344. 444

tameiameiae 343. 346

Cynoilon dactylon 244. 282

Cyrtandra
189. 343, 346. 407. 411. 412

garnotlana.305. 340. 344. 346

305, 340, 344, 346

grandiflora
340, 343. 344. 346

paludosa 87. 340, 346

Daikon 60

Date palm 98

Delonix regia 495, 497, 504

Deschampsia australi-s 244

Desmanthus virg-atus 469. 505

Desmodium uncinatum
469. 495. 498. 504

Dirospyros 143

Dodonaea 176. 340

viscosa 303. 341. 346

Dolichos lablab 344,

346, 471. 474, 475, 480, 502

sudanensi 472, 475

Dubautia laxa 342

plantag:inea 342, 346

Elaeocarpus bifidu.s 340,346

Elaphoglossum 101. 251, 275

Kragro.sti.^ variabiles

310, 311, 345, 346, 372, 373

Erigeron 275

I'^igeron cantidense 410

ICrvu ni lens 474

Ery thrina indica 502

monospenna 502

Eugenia sandwicensis 3 46

Eui)iiorbia insects 385

Euphorbia celastroides. .386, 387

clusiaefolia

280, 341. 346. 385. 386

hillebrandi

282. 385. 386. 341. 342, 346

multiformis 385

Ferns 236. 282. 342

Fish poison tree—Piscidia ery-

thrina

Freycinetia 380

Freycinetia arnotti 237,

242, 340, 344, 347, 409, 411

Gleditsia triacanthos 479

Gleichenia 280

Glue bush—Acacia farnesiana

Glycine hispida 469,

472, 474, 475, 477, 498, 502

Gouldia 275, 343, 347

Gouldia elongata 412

Gouldia coriacea 101

Grass 236, 238, 244

Guava 143, 237

Gunnera 283, 390
petaloidea 305, 344, 347

Heritiera littoralis 10

Herpestis monnieria 345, 347
Hiliiseadelphus giffardianus . . .388

Hibiscadelphus hualalaiensis. .413

Hibiscus 60, 61, 236, 237

Horse bean— Vicia faba
leie 269

Indigofera anil.. 468. 470, 498, 503

Ipomoea 344. 347, 490, 494

Ipomoea batatas, bona-nox, in-

sularis, pes-caprae, tu-

bferculata 3 41

Jack bean—Canavalia ensifor-

mis
Jussiaea villosa 344, 397
Kiawe—Prosoplus juliflora

Klu—Acacia farnesiana
Koa 62

false or naole—Leucaena
glauca

Kokia drynarioides 248. 251

Kusai lime 15

Labordea membranacea 24

Lantana 64

Latania glaucaphylla 246



Leguminous pods and seeds... 494

Leptospermum 259, 264

Leucaena glauca
9, 11, 62, 413, 468, 480,

481, 485, 491, 497, 500, 503

Lima bean—Phaseolus lunatus
Lipochaeta 193, 283, 343

calycosa 343, 347

integrifoha 343, 347

Livistonia sp 489

Lobelia hypoleuca. . .212, 344, 347

Ludwigia 494

Lupinus angustifolius, Italian

lupine 502

hirsutus, blue lupine. .. .502

Lythrum sp 303, 341, 410

Lythrum maritimum
29j, 344, 347, 412

Maba sandwicensis
302, 341, 347, 410

Mamani 24

Manienie grass, insects of . . . . 7

Mango 143

M,edicago lupulina 498

Mesquite—Prosopis gland ulosa

and velutina

Metrosideros
177, 178, 201, 443, 447

polymorplia.300, 301, 340,

341, 347, 391, 409, 435, 442

Monerma repens 99

Morinda 10

Myoporum sandwicense
341, 347, 410

Myrsine 239

Naieo 12

New Zeaand flax 2

Nothocestrum longifolium 65

Nut-grass 236

Oak galls 222

Ohia 114,

275, 281, 439, 445, 447, 448

Olneya tesota 469, 491

Onion ^ 60

Opiuma—-Pithecolobium dulce

Orange .• • • ^^

Orchid 70, 83, 236

Osmanthus sandwicensis
301, 302, 341, 347

Oxytropis glycophyllos 49 4

Palmetto 493

Palms 237, 238, 246

Palms, Derbids on... 11 6, 118,

119, 121, 122, 123, 128,

129, 130, 132, 133, 134, 135

Palm seeds 142

Pandanus odoratissimus
238, 243, 493

Papaia 388

Paspalum conjugatum 244

Pea, common—Pisum sativum
pigeon—Cajanus indicus
chick—Cicer arietinum
cow—Vigna chinensis and
catjang

Peanut—Arachis hy)>ogea

Pelea 305, 344

Pelea clusiaefolia 380, 450

lydgatei 450

rotundifolia 450

volcanicola. . . .303, 341, 347

Peltophorum inerme 497, 505

Persea 237

Phaseolus acutifolius (Tepary
Ijean) . . . .473, 475, 477, 501

articulatus (adsuki bean)
472, 474, 475, 477

aurens ( Mung bean) ....

472, 474, 475, 501

lunatus (lima bean) ....

472, 473, 477, 501

mungo 474

radiatus—articulatus ..474

semierectus 498, 501

vulgaris (common bean)
472, 473, 474, 476, 501

Phegopteris 184, 342, 347
Phyllostegia racemosa. . . . 406. 410

Phytelephas macrocarpa 493

Pigeon peas—Cajanus indicus. 3 90

Pineapple 3, 236, 290

Pipturus 96, 299

Pipturus albidus
190, 239, 247, 249, 343, 347

Piscidia erytlirina 503

Pisonia 273

Pisum sativum 466,

472, 474, 475, 477, 496, 502
Pithecolobium dulce. 489, 498, 504

Pittosporum 273, 280
glabrum 342, 347

Platydesma , 409

campanulata 411, 452

Plectranthus 179

parviflorus 341, 347

Plectronia odorata 58

Poinsettia 236

Portulaca oleracea 99

Potato, mites on 384, 391

Pritchardia 437, 453

pacifica 382
Prosopis glandulosa (mesquite)

475

juliflora (algaroba)
469, 475, 477, 478, 480,

481, 482, 485, 489, 495, 503

pubescens (screw bean)
475, 479

velutina (mesquite) 475

Pterocarpus indicus 504

XVI



JJaillaidia 192. H l'!, MIT

Robinia pseudacacia 46!)

RoUandia grandifolia 340, .'547

Rose 63

Sadleria 2i»i), 344, 347, 412

Samanea saman 504

^'autaliini 237

elliptieum, liUorale 242

^'apindiis 24

Sapindus oahiiensis 384

Scaevola 283

foriacea 179, 34 1, 348

koenisii 18

mollis 340, 348

Scirpus maiitinuis 12

Screw bean—I'l-o.soiiis puljes-

cens
Sedse 6")

Sesban—Sesbania
Sesbania coecinca 503

sesban
ACU, 470. 486, 488, 503

Smilax insects 276

Soy bean—Glycine hispida

Sporobolus 19

virginicus 345, 348

Stenosyne 1!)0, 29!)

calaniinthoides 343, 348

Stizolobiuni pachylobiuin ....502

Straussia 304, 340, 343, 348

Straussia hawaiiensis
237, 239, 301

SI roii.uylodon lucidiini . . . . 4 I 1 , 412

Su.!;ar cane
45, 236, 237. 285, 345

tnealybugs of, in Hawaii 1

termites in 390

Sunn hemp—Crotalaria juncea
Suttonia. . . .302, 305, 341, 344, 348

lessertiana 283, 389

Syzygium sandwicenso. . .340, 348

Tamarindus indicus 477, 504

Tecoma stans 383
Thesijpsia populnea 373
Thrynax 246

Ti, insects on 389

Touchardia latifolia 348, 411

IJrera sandwicensis
93, 95, 96, 101, 236

Velvet beans—Stizolobiinn pa-
ehylobiuni

Verbascum officinale 494

Verbena bonariensis 410

Vicia s]) 479

fabia

466, 472. 4r4, 475, 502

Vig'na cat.iang' and cliinensis

( cow peas)

472, 474, 475, 477, 501

lutea 475, 501
\^'ili\vili—Ery ihrina monosijer-

nia

Xylosma hawaiiense 455

Zea mays 345

Zephai-antluis 267

EUIiATA IX VOLr^IE 111.

luv r,7. liii,. 1!». f,,i- -lill.-r' read "I'll^".

()8, lines (1 and S, for "IDi:!" read ''1!)12".

8.*^, I)()t1(»iii line, for "(' i/i hiiuini" read "('
i/rl(in(J)ti".

IN), line i^d, for "Ti //Ho.ri/loii" vc-mI "Tn//)i>.n/l()ii".

i:j:5. dclcU' lines IC-M).

114. line i!S, for " I'draldplonidsli.r" i-ead " J'tirnIrjiloiiKis-

/;.('•.

iTo, line 1, for "revised" read "reviewed".
"

IT'.*, line 7 ) "^carrdhi coi-idcca" is a inistakon deternii-
"

-"U 1. line 1*.) :" nation. it should he eorreeted to "Scac-
"

•"»4S, line C) roJa j ni/('sc('ii.-<"^=^lo/>('li(i^=^/\()<'iil(/il.

"
204, line 18, for "Forsorial" read "Fossorial".

"
288, line 1, for '^All(u/iiii,s" read "Aftageinis".

'
I'ltK. linos 14-15, for "ovipositoi'" read "ovipositors".

xvii



PageSOl, lijie 9, for "eleaocarpr' read "elaeocarpi".

" 302, line 2, for "phygophor" read "pygophor".
'' 304, lino T) from bottom, for ''gential" read ''genital".

'' 309, line 33, delete the comma after "ten". •

" 314, line 5 from bottom, for "ladepcnnis" read "laciei-

perinis".

340, line 7 from bottom, insert comma after "yonng".

341, line G, for "sandicensis' read "sandivicensis"

.

343, line 11, for "alihdiLs" read "alhidiis".

340, line 17, for "N." read "Nesodryas".

347, line 21, for " uii/opuicoJa" read " myoporlcoJa"

.

370, line 29, for ''LacUlia serrlcata" read "Lucilia seri-

cata'.

372, line ."), insert "along" after "bristles".

383, line 1. foi- "loii'csii'" read 'leirisi".

" 385, line 1, for "Hawawiian" read "Plawaiian".

" 389, line 12, after "alxnit", insert " ('.mm., llic smallest

heuiii\^ •

" 392, line 2, for the first "on" read "in".

411, line 13, for enhipaindafa" read "ra)npanulata".

412, line 3, for
"
iininhiiinn" read " niarifimuni".

" 428, In the Explanation of Figures, Xo. 2 should I'ead

"D. ('rectus iiu/ripcnnis. aedeagiis".

4ri9, line 1, for "drj/Jliis /xiclficiis" read (ti-ylhiR orcroii-

cus".

" 497, line 13, omil "C/issiti (/rdiidis".

ERRATA IiY VOLUME II.

(Omitted from list in Vol. [I Index.)

Page 58, line 15, for "(5)" read "(15)".

" ir.S, lino 11, for "Lea" read "Froggatt".

" 19(», sec(jnd line fi-om bottom, the authority for Creitiaslus

lii/Hieiiiat' should be "X'iereck"' instead of "Craw-
fm'd".

" 23)4, line 24, for "apJiori'fis'" read ''apliorisfis".
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JANUARY 2ni., V.)V',.

The iiiiiotietli iviiular incotiiii>' (»f the Society was held in

the usual phiee, President ^\\uv in the chair. Other menihers

present: Messrs. Elirliorn. Cliti"ard, Back, Swezey, \\vy:\u and

Warren.

]\rinntes of previons niectin.u' read and approviMl.

Memher elected—Alfred Warren.

PAPER KRAI).

Pseudococcus Species Found on Sugar Cane in Hawaii.

BY E. :\r. EITRHORX.

For nianv years there has heen luit one species of PsnirJn-

rocrus or Mealyhng' reported as attackino- su2:ar cane in the

TTa^vaiian Islands.
'

Mr. Alhert Koebele, I believe, determined

the species as Pseudococcus calceolariae Maskell, hnt I have not

heen aide to find any authentic record of it. In the Fauna

Hawaiiensis, a list of the Coceidae of the Islands is given hy

the late Mr. G. W. Kirkaldy, and Pseudococcus calceolariae \^

quoted as infestino; sugar cane (Koehele and Maskell).

Again, in the Hawaiian Forester and Agricnltnrist, Vol. T,

Xo. 6, June, 1904, Mr. Kirkaldy lists P. calceolariae under

the genus Tr<'chocorys and calls it Sngar Cane Mealybug,

stating that it formerly caused considerable destruction to sugar

cane, but is of little importance now, being controlled by CJryp-

tolaemus uionirouzieri and Scymnus del) His. Unfortunately

nothing in the above papers gives us a clue as to the size and

color of the insect and we are at a loss to know if it is the same

species we find today on sugar cane.

The only attempt to clear up the mealybugs of sugar cane

was in a fiapev read at the l^ovember meeting of the Hawaiian

Entomological Society in 1909 by Mr. Jacob Kotinsky. At

that time another species of Mealybug had been found by the

late Mr. F. W. Terry, at Hilo, and the whole subject w-as taken

up by Kotinsky, who after careful work settled on the two

species as follows

:

The large pink species which is found at the leaf bases on

sugar cane he determined as Pseudococcus calceolariae, "The

Pink Sugar Cane IMealybng". The small gray species which

"Proc. Haw. Ent. Soc. III. No. 1, September, 1914.



]\rr. Terry found at TTilo and wliieli ^fr. Swezey says be now
finds at many other ]ilaces on all the Islands, Kotinsky deter-

mined as Psciidorocciis sacchari. "The Gray Sngar Cane Mealy-

bug''. I have always been in doubt about his determinations,

especially about P. calceolariae , as I have specimens of material

found on Xew Zealand flax in California which was determined

for me by Professor T. D. A, Cockerell. Mr. Kotinsky had the

loan of my slide of this species and says that on account of

finding my species on ISTew Zealand flax I took it for granted

that it was P. calceolariae. However, he misunderstood me,

for T told him that Mr. Cockerell was responsible for the deter-

mination. Again, the chaotic condition of all Pseudococcus

species and the scattered literature prevented me from working

over the species found here.

A short time ago while inspecting sugar cane at the IT. S.

P. A. grounds in company with Mr. O. II. Swezey, I found

still another species attacking the sugar cane and I got inter-

ested and determined to settle the question if possible. After

working over the difl'erent species for a few weeks I came to the

following conclusion

:

The large pink species deteruiinod l)y Mr. Kotinsky as

P. ccdceolariae (]\Iask.), I determined as P. saccJiari (Cklh).

The oblono- gray species determined by Mr. Kotinsky as P. sac-

chari (Ckll.), I determined as P. saccharifolii Green, and the

third species found by Swezey and myself 1 determined as

P. hromeliae (Bouch.) although it would also fit Mr. Kuwana's
Pseudococcus ananassae Kuw. of Avhich I have no specimens

but a copy of the description and figures. It might prove to be

a synonym of P. hromeliae

.

J^ot being satisfied with my own determinations I sent speci-

mens of the three species to Mr. E. E. Green of Ceylon with a

request to carefully go over the material. He has done so with

the following remarks under date of November 20, 1912: ''I

determine your Xo. 1 as Pseudococcus sacchari (Cklh). Cock-

erell's description of the species is, as you remark, very insuffi-

cient. But, so far as it goes, it fits your specimens well enough.

Some of your samples show an eighth joint in the antennae,

but this extra joint can be seen, in the making, from a trans-

verse lacuna in the darker chitin of the normal 4th joint, to

a fully developed division. The same variability occurs in the

Indian examples that I have identified as sacchari. T have, un-

fortunately, no typical examples from Cockerell himself, for



coini)arisoii. Your Xo. 2 ditl'crs from my mrclKinfoln in the

following points: its smaller size; the vcrv short 4tli joint of

antennae; the g'ron]) of stroni;' hairs between ihe antennae;

the longer liairs on the abdomen and the nnieh longer and

stronger hairs of the anal ring. In other respects it is \-ery like

saccharifoUi. It might be described either as a local variety

of saccharifolll or as a new species, according to taste.

It is cei-tainly not sacdiari of Cockerell, n<»r will il ht cdl-

ceolariac of which I have typical examples from Alaskell him-

self.

Yonr No. 3 may very well stand as hromellae (Eonclie),

bnt I have no other examples of that species with which to com-

pare it. Signoret compares hronieliae with adoniduui, and

remarks that the marginal tassels of the former are smaller than

those of the latter. If, as I believe, Signoret's adonidum is lon-

gispi litis of Targioni, this description will tit in with yonr spec-

imens. 1 have written to Knwana to ask for examples of his

aimnussae which is not at present repi-esented in my collection.

P. calceolariae is a smaller and proi)ortionately more slender

species than sacchari Moreover, it has normally eight jointed

antennae."

It is clear that Pseudococcus calceolariae does not occnr in

the Hawaiian Islands as far as we know. The tinding of P.

hromellae on sngar cane does not astonish me at all, as it is a

very general feeder, being fonnd on a great variety of garden

plants and on the roots of cannas, and is a serions pest to pine-

apples.

In the discnssion following, j\lr. Swezey stated that in

recently giving more attention to the mealybngs on cane, he

had observed all three species in the cane fields of Oahn, ]\lani

and Hawaii. Usnally saccliari was most abnndant, sometimes

saccliarifolii. while hroineliae was nsnally scarce when fonnd.

NOTES.

Mr. Swezey exhibited two species of flies that were reared

from decaying frnits snch as papaia, tomato, etc., and called

attention to an article by H. H. Severin in the December, 1912,

nnml)er of the Jonrnal of Economic Entomology, in which it

was stated that s])ecimens bred fi-om decaying bananas had

been identified by entomologists of the Bureau of Entomology



at AYashington, D. C, as Notogramma stigma Fab. and Acrito-

chaeta pulvinata Grims. The latter bad been gT>in<>- nnder the

name Cliayadrella 9.\). among the local entomologists.

FEBRUAEY 6th, 1913.

Tlie ninety-first regnlar meeting of the Soeiet}^ was held

in the nsnal place, President Mnir in the chair. Other mem-
bers present : Messrs. Bryan, Ehrhorn, Fnllaway, Swezey and
Warren, and Mr. J. F. Illingworth, visitor.

Minutes of previous meeting read and approved.

The Committee on Common Names for Hawaiian Insects,

after considerable discussion, was finally instructed to present

a final report at the next meeting.

NOTES AND EXHIBITIONS.

Mr. Ehrhorn exhibited six nymphs of Cicadidae which he
had recently found in soil amongst roots of plants {Azalea,

etc.) imported from Japan.

Mr. Muir exhibited three male specimens of Adoretus:

one the Japanese rose beetle of the Hawaiian Islands, one from
Hongkong, and one from Malay Peninsula. In external char-

acters they could not be separated, but their genitalia, which
had been dissected out, showed distinct diiferences, thus indi-

cating them to be three different species, and illustrating the

difficulty often met with in distinguishing species unless the

genital characters are examined.

Mr. Muir also exhibited specimens of two species of Tricho-

grammids recently bred from the eggs of Draeculacephala mol-

li'pes. The parasites had been found so abundant that of a few
dozen egg-batches of this Jassid found in sedges in the swamps
where it lives, no Jassids hatched, all of the eggs being parasit-

ized. Mr. Fnllaway had examined these Trichograminids and
pronounced them as belonging to the genera Jassidoplithora and
Westwoodella respectively.

Mr. Fnllaway exhibited a collection of insects made on Lay-

san Island and French Frigate Shoals, Dec. 20-30, 1912. There
were about sixty species in all, twelve of them being moths.

Mr. Swezey had determined the latter and found two new spe-

cies among them: a Nesainiptis and an Omiodes.



Mv. P>ryan also oxliibited a few Lavsan Island insects, col-

lected by him in A])riK 1011. These were mostly the same as

those in Air. Fullaway's collection, with one or two that were

diti'erent species. Mnch interest was shown hy all members in

cxamininu' these collections.

MAKC^II Gtii, 1913.

The ninety-second reo-nlar- meeting- of the Society was held

in the nsnal place. President ]\rnir in the chair. Other mem-

liers present : ]\[essrs. Back, Bryan, Fnllaway, Giffard, Swezey

and Warren ; and Mr. J. F. Illingworth, visitor.

Minntes of previous meeting read and approved.

The Committee on Common Names for Hawaiian Insects

of Economic Importance presented a list which had been pre-

pared. It was voted to accept the report of the committee, and

that the list be printed in the next issue of the ''Proceedings".

Mr. Swezey proposed the name of ]\Ir. J. F. Illingworth for

active membership.

EXTOMOLOGICAL PROGRAM.

Mr. Fnllaway called attention to Dr. Perkins' description

of Trichogramma helocliarae in Bulletin Xo. 4, p. 58, Experi-

ment Station H. S. P. A., and stated that the Jassid parasite

which he had pronounced a Jassidophthora at the previous meet-

ing seemed to agree very well with this description. Where-

upon Mr. Swezey stated that specimens had been sent to Dr.

Perkins for determination, and he had in a recent letter given

Trichogramma helocliarae* as the name of the insect in ques-

tion. Dr. Perkins had also stated that it should now be placed

in the genus Jassidophthora. a genus more recently erected by

him.

Mr. Swezey exhiluted the adults, larvae, and their cases of

Hyposmocoma saccopliora. He had collected quite a number

of the slender conical larval cases on rocks in Waimano Gulch

a few weeks previously. A number of moths had already

* In a later letter, after he had examined further material, Dr.

Perkins pronounced this a new species. It was subsequently de-

scribed by Mr. Fullaway as Jaf^xidoiitharu liitra. See page 22.—Ed.
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emerged and proved to be a species not previously collected by
him, bnt described in the "Fauna Hawaiiensis" nnder the above
name.

Mr. Gitfard reported having this day received a cablegram
from Dr. Silvestri at Cape Town, to the etfect that he had ar-

rived there with parasites of the Mediterranean frnitfly ; that

he would breed them there, then go on to Australia ; breed them
there, then finally proceed from there to Honolulu with them.

Mr. Giffard was of the opinion that he had obtained these para-

sites in South Xigeria, where he had been searching for the

Mediterranean fruitiiy and parasites. Dr. Silvestri had found
Ceratitis capifata at this place, but scarce. He had also found
a Chalcidid parasite, specimens of which had been sent to Hono-
hdu. In other parts of West Africa where he had been search-

ing, he had found Braconids parasitic on various fruitflies. lie

had found a number of species of fruittiy of the genus Ceratitis

in West Africa, but no capitata until he had reached South
Nigeria. The new species that he discovered have been worked
up and published by Dr. Bezzi.

Mr. ^luir brought up the statement that an introduced in-

sect sometimes drives out a competing insect which has been

already present (probably native), and cited Pontia rapae as

an example. Pontia protodlce having become I'educed in the

United States after P. rapae had become introduced from Eu-
rope. Some discussion of the question followed.

APKIL 3rd, 1913.

The ninety-third regular meeting of the Society was held in

the usual place, Vice-President Giffard in the chair. Other
members present : Messrs. Back, Ehrhorn, Fullaway, Swezey
and Warren ; and Mr. C E. Pemberton, visitor.

Minutes of previous meeting read and approved.

Dr. Back ])roposed the name of Mr. C. E. Pemberton for

active membership.

Mr. J. F. lllingworth was elected to active membership.

EM'OMOI.OGICAT. PROGRAM.

Mr. Fullaway gave an interesting account of a trip u])

Opaeula Gulch in the northwest part of the Koolau Range,



OahiT, March 30tli, lOlo. Besi(l(\s hiiusolf, in the ])art.v were

Messrs. Swezcv, Knhiis, Wilder, and Messrs. Willet and lUiiley,

two men who liad recently made a visit to the U. S. Bird lleser-

vation at Laysan and Midway Islands. The party had spent

the niii'ht at Mr. Goodale's mountain house, eiiiht miles up the

gulch, and were able to have a long day in the forest a litth*

farther u]) the gulch, where fairly good collecting was found

and a number of interesting captures were made.

]\Ir. Swezey exhibited some of the results of his collecting

on the trip, among them being a new species of Eiipchiviis with

an extremely long ovipositor, and a new Psyllid.

Mr. Swezey exhibited specimens and ])resented the follow-

ine- list of insects reared from Mauienie grass:

Insects Reared from Manienie Grass,

BY OTTO H. SWP:ZEY.

On .March Sth a small (piantity of grass cut by the lawn-

mower on my la\ni in Kaimuki was placed in a large battery

jar and the following insects have l)een collected therefrom as

they appeared in the upper part of the jar, during a period of

about three weeks:

17 Isoso)ii(i sp. Its larvae fed in the grass stems.

4 Eupehniis s]>. A wingless species, parasitic on the Ixo-

soma.

2() Encvrtids. An undetermined species. Habits not

known.

10 Advlcncyriiis odonaspkJis. Parasitic on a Coccid on the

grass.

J'crissuptcnis sp. Four of them wingless. Probably

])arasitic on a mealybug on the grass.

4 Pulynema rcdiirioJi. Parasitic on eggs of Red ii rial ii.'i.

8 Cephalo)i()iiil(i s]). A peculiar Bethylid lacking the

usual wing venation. Habits not kncnvn.

1 Dryinid. Probably parasitic on a Jassid {l'ln-ijii<»nor-

plnis liaspes).

•2 ('rraphroti (thiionnis. Probably parasitic on the above

Dryinid.

1 J'liri/noDtorphiis Jiospcs. A dassid that feeds in the

iiTass.

Proc. Haw. Ent. Soc, III, No. 1, September, 1914.



2 Scymnus del) His. Probably fed on mealybugs.

2 Hypotlieneinus eruditus.

1 Ilypothcnemus ruficeps.

18 Sericoderiis sp. A small Oorylophid beetle.

1 Psocid.

MAY 1st, 1918.

The ninety-fourth regular meeting of the Society^ was held

in the usual place. INfembers ]u-escnt : Messrs. Back, Ehrhorn,

Illingworth, Xuhns, Pemberton, Swezey and Warren. In the

absence of the President and Vice-President, the Secretary

called the meetino- to oi-der and INFr. Ehrhorn was chosen cliair-

nian of the meeting.

Minutes of previous meeting read and ap]iroved.

Mr. C. E. Peml>erton was elected to active uuMubershi]^ in

the Society.

Mr. Ehrhorn made some conunents on a recent article in

An. Ent. Soc. America on the loaning of "ty]ie" specimens, and

gave some experience he had lia<l in loaning "types" and their

not being returned.

XOTI':S AXT) EXTTTBITTONS.

Mr. Fullaway exhibited a lady-beetle (Azya li'tcipcs Mnls.)

taken by Mr. Swezey a few days previously on a small avocado

tree in the nursery at the Federal Experiment Station. By
referring it to Mr. Ehrhorn, it Avas found to be a species intro-

duced from Mexico by Mr. Koebele in 1907. It had been lib-

erated at "Ainahau", Waikiki, where its larvae were subse-

quently found in 1908 by Dr. Silvestri and ^fr. Kotinsky, feed-

ing on Lecaniums. Mr. Ehrhorn re]wrted it being found nu-

merous at the same place in 1910 by himself and !Mr. Kuhns.'^''

Mr. Ehrhorn remarked on the present abundance of Jlype-

raspis jocosa in Manoa Valley and other places. This lady-

beetle was also introduced from ^Nfexico by Mr. Koebele in 1907.

It feeds on Orthezia insir/nis. It has spread to the to])s of the

* More recently Mr. Bridwell has taken a specimen at the Govern-

ment Nursery on King street.—Ed.
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mountains near Honolulu. ^Ir. Kulius reported reeeutlv tiud-

iuii' it on the ridge above Waipio.

Mr. Fnllaway exhibited specimens of the silk moth, l>()tn-

hijx man.

]\[r. Swezev exhibited a Myniarid {Awujnis. probablv a

new species) bred from ega;s of Dracrulacepltdhi tnoHlpcs col-

lected April 8th. This makes four parasites that have been

bred from the eggs of this .Tassid in Ilonohdu, the others being:

two nndescribed Triehogrammids and Ootetraslichtis beat us.

Mv. Swezev gave notes on recent observations on Anoiiuihi

oricittalis. and showed photographs of cane fields that had beini

severely injured hy the larvae of this beetle. He also showed

photographs of the beetles chistered on the flowers of Leucaena

(jlauca. He had recently discovered this habit of the beetles,

their feeding habits had not previously been known.

Islw Swezey also exhibited three specimens of Dyscritomyta

sp. reared from maggots which emerged from a snail { Achat t-

nelh, curta) collected np the Opaeula Gnlch far into the moun-

tains, March 30th, 1913.

Mr. Ehrhorn reported on the roaches accumulating in great

numbers in his fumigating room at the wharf during a period

of several weeks that it liad not been used.

JFXE oTii, 1913.

The ninety-lifth regidar meeting of the Society was lield

in the usual place, Vice-President Giffard in the chair. Other

mend)ers present: Messrs. Back, Ehrhorn, Fullaway, Pember-

ton, Swezey, AVarren, Wilder ; and Dr. Silvestri and Mr. J. C.

Bridwell, visitors.

^linutes of })revious meeting read and a]i]n-oved.

^fr. Ehrhorn proposed the name of Mr. J. C. Bridwell for

active membership in the Society.

EXTOMOLOGTCAT. I'KOGRAM

.

At the request of the chairman. Dr. Silvestri, who had

recently arrived with several species of frnitily parasites from

West Africa, gave a brief account of his itinerary with inter-

esting incidents and discoveries at the places visited. He took
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slii]) at Bordeaux, July 25tli, 1912; called at Teneriffe on the

wax; made investigations in Senegamlna, French Guinea, Gold
Coast, Xigei'ia, Kamerun, Congo, and South Angola. At these

places he searched for fruitflies and parasites. Found several

new species of Ceratitis, and several species of parasites at vari-

ous places. He secured his supply of parasites at Nigeria and
brought them via Cape Town and Australia, reaching Hono-
lulu May 16th with a large supply of adult parasites. His
complete report will he finished on his return to Italy, and in

due season it will be issued as a Bulletin fi-om the Board of

Agriculture and Forestry of Hawaii.

Mr. Ehrhorn exhibited a large fly, Ptecticus sj^. which he

had reared from decaying substance in the soil of a plant ship-

ment from Japan. The fly is related to our Sargus.

He also exhibited four specimens of a Cryptorhynchid, bred

from seeds of Ileritiera littoralis from Manila.

Also some specimens of a bug collected by Air. Hosmer,
April, 1913, at Parker Ranch, Kamuela, Hawaii. ]\Ir. SwCzey
had examined the sjiecimens and considered it either a variety

of Nysius lirlienicola or a new species of Nysiiis.

Dr. Back mentioned finding AleyroditJirips fasciapennis on
leaves of Morinda, probably feeding on Aleyrodes, and stated

that this insect had previously been found onh^ in Barbadoes
and Florida.

Air. Ehrhorn reported finding fifteen specimens of Ulster

himaculatus in stable manure where housefly was breeding at

the stable of the Board of Agriculture, May 16th and 18th,

1913. This is a beetle sent from Europe by Mr. Koehele the

latter part of 1909. Xone had yet been taken except a single

specimen by Mr. Swezey in December, 1909, at Waialae Dairy.

Mr. Swezey exhibited a female Plusia pterylota, recently

collected by Mr. Giffard at his bungalow, Kilauea, Hawaii. The
only previous record of this species is the description in the

Fauna Hawaiiensis from a single male taken by Dr. Perkins in

1900 or 1901, in S. E. Koolau, Oahu. Mr. Swezey stated,

however, that Dr. Perkins had informed him in a letter some
uionths ago that some Plusias of his later collecting at Kilauea,

aud sent to the British Museum, had been pronounced by
Hampson as this si)ecies. ^Iv. Giftard's specimen does not quite

agree in coloration with the description of the male, but it is

undoubtedly the same species.
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Mr. Swczcy also cxliihilcd s|)('('iiiiciis of a siiinll Clirvso-

luelid beetle of the iienuis Diaclius. wliieli had not ])revioiisl_v

been noted here. Tie first found it in a tlower head of Leucaena

glauca growinu' aloiiii Makiki stream not far from the Experi-

ment Station; later, on May 22nd, more speeimens were fonnd

in the same ])lace; and ^lay 2'jrd one s])eeimen was fonnd in

the same kind of flowci' in llonohdii IManlalioii ahove Pearl

City.

Fr(Hii parasitized Aphids reeenlly received fi-om Mi'. Miiir

in Japan, Mr. Swezey reported ln'eedin<>' a Bi-a'-onid a])])ai'ently

the same as a species of Apliidlu.s whieh he ha<l i-eare(l from

A|)hids in Illinois in 11)10. A few hy])er])arasites had also

(Muerged whieh seemed to he the same as a s])eeies of I'dclnj-

()•('pis reared from Aphidins in Illinois.

]\Ir. Swezey read some extracts from a letter from Dr. Per-

kins re]:»lying to one in which ^Ir. Swezey had mentioned the

list of llymenoptera obtained from manienie grass and reported

at the April meeting. Dr. Perkins stated in the letter that he

had collected all of this list except the (ionatopus and Cera-

phron, and the following others besides, from a certain yard on

Bates street, Houolnln, abont l!M);j-4: A second PoIi/nniKi.

DyscrUohaeus, Pseudoba-eus, a black Ccniplnoii. one or two spe-

cies of Diapria, WestwoodcIIa Irilaris, Opisthacantha dubiusa,

two species of Spalcuir/ia. a very abundant wingless and orna-

mental ApltcVtuus. (The latter ]\Ir. Swezey thought probably

was Perusopio'us as he had wingless specimens of this in his

lot.) Later on Sierolamorpha and other things turned up in

the same place. This yard was a rich collecting ground on

account of the fact that the grass was allowed to grow uncut

except as it was occasionally fed off l>y a ('hinaman''s horse.

AUGUST Ttii, 101:3.

The ninety-sixth regular meeting of the Society w^as held

in the usual place, Vice-President Giff'ard in the chair. Other

members present: Messrs. Bridwell, Ehrhorn, Fullaway,

Kuhns, Swezey and Warren.

Minutes of previous meeting read and a})])ro\ed.

Mr. J. ('. Bridwell was elected to active membership.
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The resignation of Mr. C. F. Eekart, who had moved to

Olaa, Hawaii, was presented and accepted.

The Secretary announced that Number 5 of Volume II of

The Proceedings had been received from the printers and copies

sent out in the mails : also that an index was being prepai-ed for

Volume II.

IVOTES A^B EXIIIBITIOXS

Mr. Swezej exhibited a male Pliisia pterylota caught by
Mr. Giffard at his bungalow, at Kilauea, Hawaii, July, 1913,

which now makes a pair that Mr. Giffard has collected of this

beautiful rare moth. The sexes are not exactly alike in color,

the male is more ochrcous suffused with vermilion red, while

the female is more fuscous suffused with vennillion red.

Mr. Swezey also exhibited another moth caught by Mr. Gif-

fard in the same place and which he considers a new species

near to Euxoa panoplias.

Mr. Swezey also exhibited a specimen of the ^lediterranean

flour moth which he liad caught in his house in Kaimuki, July

29th, the first record of this insect in the Hawaiian Islands.

Mr. SAvezey further exhibited specimens of a small motli

which he had reared from mines in the leaves of a sedge {8cir-

pus maritimus) occurring in the Kewalo swamps. It was first

noted on May 14th, and again, on July i-ttli. The species had

not yet been determined.^"

Mr. Giffard related the capturing of a FlagWimysiis pcr-

h'msi, a beetle that has seldom been taken. It was observed

sitting on the bark of a ''naieo" tree, but flew up quickly on

being approached. It was fortunately secured by a quick

sweep of the net.

Mr. Bridwell reported having observed a female Stoiiiorliiiin

pleuralis deposit an egg-mass in a glass tube. The eggs hatched

the next day, and the larvae feeding on the dead adult had

become quite large in but three days. Mr. Bridwell also re-

ported having reared Hydrotaea from horse manure.

]\Ir. Swezey mentioned having reared Clirysomyza a-enea

* Later, specimens were sent to Mr. August Busck at the U. S.

National Museum for determination. He pronounced it a new species

and named it lidfrachcilid nniiciildtor.— Ed.
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from inagg'ots that were verv altuiulant in a manure pile at

Waialae Dairy.

Mr. Warren exliibited a I5iiprestid beetle with the follow-

ing note

:

Note on a Buprestid Beetle.

BY A. WARRE.V.

On -Inly 1, lOl-'), a specimen of a Bnprestid was found in

the attic of the office building of the Experiment Station. The

beetle when discovered was completely wrapped in the silk of a

spider and lying on a piece of wrapping paper which had been

placed on top of some shelves about two weeks before. Upon

removing the silk, which was densely wound around the beetle,

it was found that the legs were still flexible, and the specimen

could be mounted without first relaxing it, the elytra showing

no brittleness whatever. Even the antennae were very flexible,

how^ever one of them was broken off in the act of removing the

mass of silk around the head. From this it may be inferred

then that the beetle must have been entrapped and killed by the

spider only a very short time before it was discovered.

So far the specimen has not been identified. The question

naturally is. Where did it come from? In trying to trace it

down in W. S. Blatchley's table of the Coleoptera of Indiana,

it failed to agree with any of the descriptions. It may be, since

boxes of all kinds from the Orient have been piled in the attic

at various times, and since it takes some of the Buprestid larvae

from one to three years to obtain their growth, that this speci-

men was transported in wooden boxes from some part of the

Orient.

SEPTEMBER 4Tn, 1913.

The ninety-seventh regular meeting of the Society was held

in the nsnal place, Vice-President Giffard in the chair. Other

members present: INIessrs. Back, Bridwell, Bryan, Fullaway

and Swezey ; and Mr. H. T. Osborn, visitor.

Minutes of previous meeting read and approved.

Mr. Swezey proposed the name of ]\Ir. II. T. Osborn for

active membership.

Proc. Haw. Ent. Soc, III, No. 1, September, 1914.
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ENTOMOLOGICAL PKOGRAM.

Mr. Swezey exhibited a collection of insects made in July
at Palmyra Islands by Messrs. Joseph Rock and Montague
Cooke. The collection contained eighteen species, seven of

which are known to occur in the Hawaiian Islands.

Mr. Ehrhorn exhibited a diminutive specimen of Clytiis

crinicoi'nis ; six specimens of a hitherto undetermined Tene-
brionid, black with red spots, collected in decaying wood in

Nuuanu Valley; a specimen of Plusia pterylota reared from
a caterpillar found on hollyhock at Mr. Giffard's place at Ki-

lauea, Hawaii ; a Lepidopterous larva which had been handed
to Mr. Kuhns by a doctor who reported it to have been vomited
by a patient. This latter caterpillar was in good condition and
on examination Mr. Swezey thought that it was probably Anar-
sia liniatella, and that it had probably been eaten in a plum or

peach.

Mr, Ehrhorn also reported the finding of ants of the species

Technomyrmex alhipes in the blossom end of rose apple at Mr.
Gartley's in ISTuuanu Valley recently. His first record of this

ant here was at Maunawili in 1912.

Mr. Fullaway exhibited specimens of four species of Spa-
langia obtained by himself and Mr. Bridwell in connection with
their work of rearing the South African housefly parasite. Two
species: camcroni and simplex were described by Dr. Perkins
in the Fauna Hawaiiensis. The other two may possibly be

undetermined species introduced by Mr. Koebele.

Mr. GifFard exhibited a collection of Plagitlimysus taken by
himself at Kilauea, Hawaii, and containing ten out of the

twelve species known to exist there. He remarked on the ease

with which one could collect a series of the species of these

beetles by knowing where and how and by purposely going after

them. He gave some general remarks about their habits and

distribution, particularly in regard to their host trees and the

fact that each species is confined to a single island.

Mr. Giffard also exhibited specimens of Callithmysus koe-

belei and C. microgaster from Oahu, both rare species ; and

two species of Clytarlus, illustrating generic differences from

the other related genera.

Mr. Giffard further exhibited specimens of Fanuidva piuic-

ticeps, taken at light at his l)ungal<)w, Kilauea, Hawaii.
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Mr. Bryan exhil)ite(l a llippohoscid Wy taken from a sea

bird at the island ^lokn ]Mann, also a few other insects, one a

Sarcophaga whose pnparia were found under rocks, tiieir larva(>

apparently having lived in the abundant aecuniulation of hird

droppings close at hand, lie showed nunierons ])hotos taken

on his recent trip to this island, and reported colh'cting six spe-

cies of plants, ten species of birds, and 112 sjx'cies of marine

mollusks.

Mr. Bridwell exhibited specimens and reported on the rear-

ing of a Sarcophaga from larvae produced by female Hies

caught in the laboratory, a very interesting feature in connec-

tion with which was the fact that the larvae made cocoons in

the sand in which to pupate. It was an undetermined species,

commonly known as the red-tailed Sarcophaga. Mr. Terry had

reared it on meat in 1910, as shown by specimens in the cabi-

nets of the Experiment Station, H. S. P. A., but the habit of

making a cocoon had not been noted.

Mr. Bridwell also remarked on the abundance of Jlockeria

sp. ; and the taking of Chaetospila eh'gans and Cepltaloiwmia

hyalinipennis in a Chinese store on King street near Kalakaua

avenue, being the first record for these two parasites in the

Hawaiian Islands. They are supposed to be parasitic on some

beetle in stored food products. The former was taken in Guam
in 1911 by Mr. Fullaway, and described by him as Spalangla

metallica, but it is now considered the same as the Chaetospila

(Cerocephala) ehgans described by Westwood in 1874.

Dr. Back exhibited a Kusai lime, or sour orange, showing a

batch of eggs of Ceratitis capitata which had been killed by the

oil escaping from the cells of the rind during the process of the

formation of the eg,i^ cavity.

Insects from Palmyra Islands.

BY OTTO 11. SWEZEY.

The following insects were collected l)y Messrs. Joseph

Rock and Montague Cooke while on an excursion to the Pal-

myra Islands with Judge H. E. Cooper, the owner of the

islands, July 12th to 28th, 1913. The party was chiefly en-

gaged in the collection of the flora and the sea fauna of the

islands and the collection of insects was a secondary matter.

The small collection, however, is of great interest, as this is the

Proc. Haw. Ent. Soc, III, No. 1, September. 1914.
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nearest group of islands between the Hawaiian Islands and the

South Paciiie Islands, being almost in a direct line and nearly

half waj to Samoa. Of the eighteen species of insects collected,

seven species, or over one-third of them, are known in the Ha-
waiian Islands ; they are indicated by an asterisk.

Hymenoptera.

"^Tetvauioniiui (juincensc Fab. This ant vei'v alnmdant.

DiPTEEA.

^GnaDiptupsilopus patclUfer (Thorns.) 11 specimens.

2 species of Ortalidae. 3 specimens of each. 1 known in

Honolulu.

^Hippelates sp. 3 specimens.

Lepidoptera.

^Staginaiophora incertideUa (Walk.). The larvae feeding-

very abundantly in the male inflorescence of Pandanus.

Coleoptera.

2 species of Oedemeridae. 3 specimens and 11 specimens

respectively.

"^Melanoxanflius mclanocepliaJus Thunb. 1 specimen.

A brown Elaterid. 5 specimens.

A small black Coccinellid. 4 specimens.

Cossonid. 1 specimen.

Hemiptera.

Halobat-es uu'tUerstorffi Frauenf. 1 specimen taken on the

open sea several miles from land.

Aphis sp,

Orthoptera.

"AnisoJahis anindipes Luc. 7 specimens.

Phisis pecihiata Guer. 11 specimens.

2 species of small crickets. 1 specimen and 15 specimens

respectively.
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OCTOBER Dm, 191:5.

The postponed ninety-eighth reii'uhir nieeting of flie Socic^ty

was held in the nsnal place, Vice-President Gift'ard in the chair.

Other members present: Messrs. Bridwell, Fullaway, Tiling-

worth, Osborn, Pem])erton, Swezey and Warren.

Minutes of previous meeting read and a])prov(>d.

Mr. H. T. Osborn was elected to active membership in rlie

Society.

NOTES.

Mr. Fullaway reported finding the small ant, Plagiolcpls

exigiia, spread all through ]\Iakiki and on the lower slope of

Tantalus. It was very abundant at the Government Nursery,

often getting into the ant-proof insectary. This ant was first

recorded by Mr. Ehrhorn in January, 1912.

Mr. Pemberton said that he had observed the .<ame ant

abundant lately in Dr. Back's otfice on King street.

Mr. Bridwell related that a process called ''sweating" takes

place in all Dipterous pupae which have come mider his obsci--

vation in breeding fruitfly and ])ornfiy ])arasites. lie had

noticed, however, a watery liquid exuding from the anus of a

freshly formed puparium of a Sarcopliaga, and that the freshly

formed puparium of Volucclla ohem exudes a whitish li(piid

from the anus. From these ol)servations he inferred that the

"sweating" was of a similar nature, occurring only when ])ui»a-

ria were freshly formed.

Mr. Fullaway, in discussing this, stated that at first it was

thought that this "sweating", or abundance <»f moisture that

occurred when they had puparia in a mass, was an acciunida-

tion condensed from the air.

Mr. Bridwell called attention to the present abundance of

the introduced wasp, Trypoxylon bicolor. Other members cor-

roborated in this and Mr. Giifard related having hrst collected

it as earlv as 1905.
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PAPERS.
I

A New Species of Oodemas from Laysan Island.

BY D. T. FULLAWAY.

Oodemas laysanensis n. sp. .•

.

Elongate oval, shining, aeneous black, antennae, troplii and
tarsi reddish brown. Rostrnin fairly long and broad, not

widened apieally ; dull, subrugonsly punctate. Eyes moderate-

ly convex. Antennae with the first funicle joint longer and

stonter than the 2nd, the latter much narrower basally, 3rd

and following joints round, moniliform, club..greatly expanded.

Pronotiim moderately convex, strongly and closely punctured.

Elytra conspicuously clothed with short, white setae, the serial

punctures remote from one another, the interstices with very

conspicuous and numerous fine punctures, the striae towards

the apex of elytra deeply impressed. Beneath the metasternum

is very coarsely punctured, the abdomen at the base between the

hind coxae hardly less coarsely but not so closely, apical seg-

ment very finely and closely punctured.

Length 4 mm. Described from what is presumably a male

specimen. The only other specimen taken has the rostrum con-

siderably longer and is presumably a female.

Type specimen in Bishop Museum.

Habita't : Laysan Island.

Found under a piece of driftwood (ship timber) on the

beach, Dec, 1912, (Fullaway). Quite a number collected in

dead branches of Scaevola Jcoenigii, April, 1911, (Bryan).

Two New Species of Moths from Laysan Island.

BY OTTO H. SWEZEY.

Nesaniiptis laysanensis n. sp.

Male, female; 22-25 mm. Antennae ochreous, barred with

fuscous above. Palpi oclireous, densely sprinkled with dark

fuscous; in male short and rounded projecting about the length

of head in front, in female elongate projecting three times the

length of head in front. Head, thorax and abdomen varying

from cinereous, to oclireous and liii'ht fuscous. Forewings cine-

Proc. Haw. Ent. Soc, III. No. 1, September, 1914.
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rcous or oclireoiis, irroratod or strii;ulated witli brown or fus-

cous or whitish; first and second lines ochreous, sometimes al-

most obsolete, first line strongly cnirved outwardly, second line

sinuate with a slight curve outward before middle and a strong

curve inward below vein 2, included median band sometimes

wholly and sometimes partially black-edged ; often considerable

whitish suffusion beyond second line ; usually a series of black-

ish dots beyond second line extending from costa about half way

across wing; orbicular represented by a black dot; reniform

by a transverse blackish mark. Hindwings cinereous or pale

greyish-fuscous; a faint darker discal mark. Legs cinereous-

fuscous.

A variable species closely related to N. ohsoleta (Butl.), but

differing particularly by the first line of forewing being more

strongly curved, and the second line strongly sinuate.

Ilab.—Laysan Island, Dec, 1912, 12 specimens collected

from Sporol)olus grass (t). T. Fullaway).

(J)niodef< laysanensis: n. sp.

Female; 19-22 nnn. Antennae dark brownish-fuscous.

Palpi dark brownish-fuscous, lower half white. Head wdiitish-

ochreous. Thorax ochreous tinged with fuscous on base of pa-

tagia and on scutellum. Forewings light fuscous, darker on

costa and dorsal portion of median band; with scattered och-

reous scales and a suffusion of ochreous in the cell and on dor-

sal half of basal portion before first line; first line whitish,

strongly outwardly curved in middle, costal half indistinct or

obsolete ; second line white bordered inwardly by dark fuscous,

with a wide inward curve below cell; orbicular dot dark fus-

cous ; a transverse dark fuscous discal mark. Hindwings light

fuscous, basal half much suffused with whitish; postmedian

line white, thick, nearly straight; a dark fuscous discal dot.

Abdomen light fuscous, sprinkled with ochreous, segmental

margins white. Legs whitish-cinereous.

ISTearly related to 0. demaratalis (Walk.), but differing par-

ticularly in being less ochreous, and in the strong sinuation in

dorsal half of second line of forewing.

Hab.—Laysan Island, Dec, 1912; 3 specimens (D. T. Ful-

laway).
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A List of Laysan Island Insects.

BY D. T. FULLAWAY.

This list includes those collected by Mr. G. P. Wilder in

1905; those collected by Professor W. A. Bryan in April,

1911; and those collected by myself on my trip to the island

in December, 1912. It includes sixty species altogether, the

most of which also occur on Oahu and the other large islands

of the group. A few have proved to be new species.

^o. 1

9

10

11

12

13

15

10

17

18

Lepidoptera.

Euxoa (Agrotis) ercmioides (Meyr.). (Fullaway,

Bryan).

Euxoa (Agrotis) prorellaris (Mevr.). (Fullawav,

Wilder).

Agrotis dislocata Walk. (Fullaway).

Agrotis saiicia Hub. (W^ilder).

Nesamiptis Jaysanensis Swezey. (Fullaway).

Pymusta dryadopa Meyr. (Fullaway).

Hymenia recurvalis (Fab.). (Fullaway, Wilder).

Omiodes Jaysanensis Swezey. (Fullaway).

Triclioptilus oxydactylus (Walk.). (Wilder).

Crocidosema plehiana Meyr. (Fullaway).

Hyposmocoma notabilis Walsm. (Larval case only, and
it had emergence hole of a parasite. Fullaway).

"'^Tineid, undetermined. (Fullaway).

Tineid, undetermined. (Fullaway).

IIymenoptera.

Tetrainoriiun guineense (Fabr.). (Fullaway, Wilder).

MonoNiorinni gracillimum (Sm.). (Fullaway).

Monomorium minutum Mayr. (Fullaway).

Tapinoma melanocephalum (Fal).). (P^illaway).

Chelonns hJackhurni Cam. (Fullaway).

* A species that occurs in Honolulu, and has recently been deter-

mined by Mr. August Busck of the U. S. National Museum as new, and

named by him I'rtrochntu fllniorpha.—Ed.

Proc. Haw. Ent. Soc. III. No. 1, September, 1914.



21

19, Pliacnopria sp. (Fullaway).

20, Twpidopria sp. (Fnllaway).

21, Eupelmus sp. (Wilder).

22, Edroma sp. ? Wingless eetroiiiic Encyrtid. (Fnlla-

way).

28, Mymarid. (Fullaway).

Coi.EOPTEKA.

24, Dermest-es cadaverinus Fab. (Fullaway).

25, Attagenus plehius Slip. (P>i'yan).

26, Necrohia rufipes De G. (Fullaway).

27, Alphitohius diaperiniis (Panz.). (Fullaway).

28, Triholium ferrugineum (Fab.). (Fullaway).

29, Macrancylus linearis Lee. (Fullaway).

30, Oodemas laymnensis Fullaway. (Fullaway).

31, Bhyncogonus sp. (Bryan).

32, Calandra oryzae'L. (In food stores. Fullaway).

23, Scymnus loewii Muls. (Fullaway).

34, Scymnus dehilis Lee. (Fullaway).

35, Stephanoderes sp. (Fullaway).

DirXERA.

36, Lucilia sj)J. (Fullaway).

37, Musca domestica L. (Fullaway).

38, Hydrophorus sp. (Fullaway).

39, Lispe s-pJ. (Fullaway).

40, Scatella hawaiiensis, var. sex-notata Terry. (Fulla-

way).

41, Taehinid. Undetermined. (Fullaway).

42, Drosophilid. Undetermined. (Fullaway).

43, Agromyzid. Undetermined. (Fullaway).

44, Phorid. Undetermined. (Fullaway).

Hemiptera.

45, Reduviolus hlackburnl (White). (Fullaway).

46, Orononiiris hawaiieyis'is Kirk. (Fullaway, Scbauins-

land).

47, Nysius sp. (Fullaway).

48, TripJileps persequens White. (Fullaway).

49, Eelisia paluduni Kirk. (Fullaway).

50, Aphis sp. (Fullaway).

51, Saissetia nigra (iSTeit.). (Fullaway).
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52, Pseudococcus sp. (Fiillaway).

Orthoptera.

53, Periplaneta americana (L.). (Fiillaway).

54, Polyzosteria soror Brimn, (Fullaway).

55, Phyllodromia sp. (Fullaway).

EUPLEXOPTEEA.

56, Anisolahis annulipes (Luc). (Fullaway).

57, Anisolahis maritirna (Bon.) i (Fullaway).

Th ysanoptera.

58, Tlirips. Undetermined. (Fullaway).

PSOCOPTERA.

59, Ectopsocus fullawayi Enderlein. (Fullaway).

00, Kilau-eaclla sp. (Fullaway).

Two New Species of Trichogrammidae.

BY D. T. FULLAWAY.

Jassidoplitliora lutea n. sp.

Lemon yellow, microscopically reticulate and roughened,

almost opaque. Head large, transverse, more or less subquad-

rate ; eyes round, front and cheeks broad, ocelli arranged in an

equilateral triangle near the vertex ; lateral members not close

to margin of eye. Antennae 9-jointed, inserted on middle of

face, scape rather slender, longer than the club, pedicel a tritle

shorter and more or less obconic, all the funicle joints trans-

verse, the 2nd the largest, club stout and distinctly three-jointed,

all the joints outwardly from the scape bearing some stout

setae. Pronotum narrow, mesonotum with distinct parapsides,

scutellum transverse with a few short, bristly hairs. Abdomen
ovate, the lateral margins marked with fuscous. Ovipositor

only slightly exserted. Wings twice as long as wide, marginal

vein though fairly long not reaching beyond the middle, also

greatly thickened and somewhat curved basally away from the

costal margin, stigmal vein short and broad, at right angles to

the marginal with a short spur on outer face and contained

Proc. Haw. Ent. Soc, III, No. 1, September. 1914.
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in a fuscous cloud which reaches luilf way across the w'uvj; hcud-

ing backwards in the form of an arch. A tew bristles on costal

margin i)roximally, the marginal fringe short but somewhat

lengthened outwardly and about as long as a fifth of the greatest

width of the wing on the posterior margin. Discal ciliation

rather closely set, the linear arrangement more or less indis-

tinct. Hind wings long and slender with two rows of discal

cilia and a short costal and much longer anal fringe.

Length about 1 mm,

Westa'oodella caendocephala n. sp.

Lemon yellow, head with a bluish tinge, legs pallid. Micro-

scopically reticulate, moderately shining. Head subquadrate,

the face almost vertical, slightly concave, front wide between

the eyes, the inner margins of which are almost straight.

Ocelli just below^ the vertex in a small equilateral triangle, occi-

put curving gently on to the rather broad cheeks. Antennae

7-jointed, with a distinct ring joint, inserted on the middle of

the face; scape long and slender, pedicel shorter and stouter,

the single funicle joint as broad as the pedicel and club, about

as long as the 1st joint of the latter and more or less obconic

;

club slightly swollen, nearly as long as the scape and acutely

pointed at apex. Pronotum narrow, mesonotum broadly trans-

verse, moderately convex, parapsidal furrows indistinct, scu-

tellum small, convex. Abdomen short oval, the apex conically

produced. Wings slender, with long marginal fringe and indis-

tinctly hairy, 5 or lines on the disc outwardly. Marginal

vein a tritle shorter than submarginal but reaching middle of

wins:. There are three lare'e setae and several smaller ones on

its outer face. Stigmal vein short and capitate with an acute

projection on its apical side and continued in a fuscous cloud

almost to middle of wing.

Lenglh .8 mm., expanse of wings 1.35 nmi.
;
greatest width

of forewing .18 mm.
This and the preceding species were l)re(l from eggs of a

Jassid {Draeculacepliala nwllipes) occurring in the swamps at

Kewalo, Honolulu. Specimens were subniitt(Kl to Dr. Perkius

for determination, who pronounced them new species in their

respective genera and turned them over to the writer for d(^

scription.
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^^OVEMBER 6x11, 1913.

Tlie ninety-niiitli regular session of the Society was held

in the nsnal place, Vice-President Giffard in the chair. Other

members present: Messrs. Bridwell, Illingworth, Pemberton,

Swezey and Warren.

Minutes of previous meeting read and approved.

EXTO:\[OLOGICAL PKOGEA^I.

Mr. Bridwell reported having swept from grass under guava

bushes at Mr. Gartley's in Xuuanu Valley, recently, a small

Curculionid hitherto unknown in the Islands. He also reported

the finding of covered runs of the ant Pheidole mef/acephala on

trunks of coffee trees, and also more or less of a similar cover-

ing amongst the coffee berries, and asked whether other of the

ants here were known to make similar runs. Other members

had observed at times these covered runs of Pheidole, but no

one had ever observed any of our other species of ants making

these runs.

Mr. Bridwell exhibited specimens of a Ponerid ant taken

by Mr. Giffard that day at Moanalua, probably Fonera Jcala-

hauae.

]\rr. Illingworth reported having observed Plieidole mega-

cephala destroying large numbers of the maggots of the house

fly in manure piles, or as they were crawling out to enter the

ground to pupate ; they were also taking the eggs as they were

laid. This was followed by a general discussion of the preva-

lent conditions under which the house fly and the horn fly are

breeding, and their parasites, predators, etc.

Mr. Illingworth exhibited a large collection of various orders

of insects collected by him while in Fiji during the summer
months.

Mr. Swezey exhibited eggs of Prognathof/rylhis alatus in

midrib of a leaf of Labordea memhranacea, found on Kaumu-
ohona Bidge, Oct. 26, 1913. He also exhibited ten specimens

of PlagWunysus darwinianus collected by him on a fallen 8a-

pindus tree in a "kipuka", Kilauea, Hawaii, Sept. 28, 1913.

This beetle is supposed to be associated only with the maniani

tree, manv of which occurred in the vicinitv.
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Notes on a New Ephydrid Fly.

BY A, WAKUKN.

On October 26, as I was walking tlirough the tare and rice

flats abont a qnarter of a mile Ewa of the Kapahulu Koad

church, I noticed in a flnme, fed by an artesian well some little

distance away, what at first appeared to be water bugs. Look-

ing closer at these floating black creatures, it w'as observed that

they were flies with undeveloped wings, i. e. being newly

hatched. Soon two or three more came floating by, then some

specimens with fully expanded wings, then again some more

flies with wings not unfolded. The imwetable character of

these flies and the still unexpanded wings of some of them, led

me to believe that these specimens must breed in the water and

that the emerging must take place near by. A little search

proved this to be the case. It was found that the larvae of this

fly feed upon, or at least in, the green algae conmion in flumes

and fresh water anywhere, as both the larvae and the puparia

w^ere found in the algal masses in the flume. A number of

puparia were also found hooked to the sides of the flume near

the surface of the water.

This fly was traced down in S. W. Williston's tables found

in his book, "The IS^orth American Diptera", to the genus Ily-

tliea of the family Ephydridae. No record could be found of

any species of this genus being found here. It is no doubt one

of the many species of flies of these islands not yet described.

Larva.—The larva is a slender, footless grub, ending pos-

teriorly in a fork, the branches being about 1 mm. long. At

the end of either branch is a whorl of four chitinous hooks.

The length of the larva is about Gl/o mm. long by % mm. wide.

PuPAEiuM.—As the puparium is the last larval skin, the

pupal stage also possesses the hooked caudal branches. The

puparium in general appearance, not including the caudal

branches is roughly scalloped, or segmented, and spindle-

shaped. The color is dark brown. Length, exclusive of caudal

appendages, about 5 mm.
;

greatest width, about l^/o mm.

Adult.—ISTo further description will be given of the adult

form until more is learned about this species.

Proc. Haw. Ent. Soc, III, No. 1, September, 1914.
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DECEMBER 18th, 1913.

The one hni)dredth regular and ninth annual meeting of

the Society was held in the usual place, Vice-President Giffard

in the chair. Other members present: Messrs. Bridwell, Ehr-
horn, Illingworth, Pemberton, Swezey and Warren.

Minutes of previous meeting read and approved.

Reports of the Secretary-Treasurer were read and voted to

be placed on file.

Election of officers for 1914 resulted as follows:

President Otto H. Swezey

Vice-President .AV. M. Giffard

Secretary-Treasurer J. C. Bridwell

Appointed as Editor of the Proceedings—Otto IT. Swezey.

XOTES A^D EXHIBITIONS.

Mr. Giffard exhibited a cabinet drawer of Hawaiian Crab-
ronids, collected by liim on the several islands of the group.

All the described species, numbering eighteen, were represented

in the collection. There were large series of both sexes in the

majority of the species exhibited, many of the latter showing
the extreme as well as intermediate variations of color in cer-

tain of the groups. Among the collection were exhibited male
specimens of what may later be determined as a new species of

the genus Melanocrahro, from Kauai. Mr. Giffard also re-

ported having lately captured several specimens of varieties of

Xenocrahro distinctus and Nesocrahro co)npactus on the lava

flows of Kan, Plawaii, at an elevation of apjiroximately 2,000
feet. The first species is recorded from Oalin only, whilst the

latter only from Kanai and Lanai. Xeither has been previously

recorded from the Island of Hawaii, where they are certainly

not common.

Mr. Bridwell exhibited specimens of the larvae of the cab-

bage butterfly collected in Kalihi Valley, apparently showing
the "flacherie" disease. He was in search of Pteromalus pu-

parum, which was liberated in large numbers in 1910 by Mr.
Ehrliorn and has never yet been recovered.

Air. Swezey exhibited a fine specimen of Buprestis auru-

lenla Linn., taken by Mr. Speare of the Experiment Station
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staii', on his parlor table at his house on Prospect street, Ilono-

Inln. Mr. Ehrhorn sng'gested that it had probably bred out of

imported lumber from the Pacific Coast of the United States.

Mr. Swezey also exhibited a single winged specimen of a

very peculiar ant which he had taken on his desk at the Experi-

ment Station, Nov. 17, 1913. It had probably flown in at a

nearby window. Mr. Bridwell had examined it and traced it to

Epitritus, or some other closely related genus to Strumigenys,

these being ants with quite peculiar characters. The specimen

will be sent to Dr. W. M. Wheeler for positive determination.

Mr. Swezey further exhibited specimens of Coptotermes sp.,

a species of termite not hitherto recorded in the Hawaiian Isl-

ands, and belonging to a genus several species of which occur

in the Orient and in Australia. He had collected his specimens

from the floor timbers of the Kamehameha Chapel, Dec. oth,

where they had been doing very destructive work, and had evi-

dently been at it for a considerable time. They apparently had

gained access to the woodwork by building mud-covered runs

up the surface of the stone wall from the ground beneath the

floor, a habit not observed in the other two species of termites

recorded for Hawaii. This termite is quite distinct from these

other species in its smaller size, and in the soldier possessing a

round hole in the front of the head above the clypeus, from

which it can emit a milky fluid. In the Fauna HaWaiiensis,

Dr. Perkins stated that there were other termites in Honolulu

besides the two species named. It may be possible that this

species of Coptotermes is widely distributed here. A lookout

should be kept for it and especially for the winged forms, which

were not present in the colony in the Kamehameha Chapel.
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PRESIDENTIAL ADDRESS
BY F. MUIE.

This meeting brings to a close the ninth year of our So-

ciety. The first meeting was held December 15th, 1904; since

then we have held 100 meetings. During this period we have
published two volumes, consisting in all of 521 pages and 11

plates, as well as many text figures. At no time has our mem-
bership been greater than 40, and then many are patrons rather

than members, whose generosity enable us to publish our "Pro-
ceedings". Besides the many papers dealing with our local in-

sect fauna, which will be invaluable to future entomologists in

these Islands, we have published descriptions of many new spe-

cies from other places in the Pacific. The results may appear

small when compared with those of some of the larger Societies

on the mainland ; but when we consider the small, isolated com-
munity from which we have to draw our members, I think you
w411 all agree with me in looking uj)on the achievements of our

little Society as fully justifying its existence. Nor does this

represent the entire activity of our members, for, apart from
professional work, which is published by 'the respective Bureau
or Station of the members, several of our members have pub-

lished extensively elsewhere.

I do not make these remarks in a spirit of vainglory, but

simply because pessimism will ofttimes attack our hearts, and
we wonder if all the trouble of keeping our Society in existence

is in a worthy cause. Well, gentlemen, I consider anything that

brings us together to discuss the science w^hich we are devoted

to, and enables us to place on record our observations and opin-

ions, is well worth the time and trouble expended upon it.

Several of our active members are professional Entomolo-
gists whose energies are directed to the study of the economic

aspect of our science. Although it is not within the scope of

our Society to deal with such questions from a practical point

of view, yet so many of these questions are so bound up with

questions of biology and evolution, that we must consider them
together.

The work which has attracted the greatest attention in our

Islands, but not the only work undertaken, as some, unacquaint-

ed with our Islands, maintain, is the use of natural enemies to

control insect pests. In this work there is a good example of

Proc. Haw. Ent. Soc, III, No. 1, September, 1914.
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the dependency of "economic" npon "scientitic" entoinology.

In attacking a ])roblem from this point of view, the first thing

to be done is to correctly identify the species of the pest in (pies-

tion, to stndy its geographical distribution, and to judge of the

most likely locality for its original hal)itat. Thus we are de-

pendent npon the work of the systematist, and reqnire his very

best work. Had a wrong determination been acted upon in the

case of Per.insiella saccharicida, Messrs. Perkins and Koebele

might have proceeded to some other part of the world from

which they did, and their efforts might not have been crowned

with the snccess that they were.

Another case, now historic, which will demonstrate this

point, is that of Ceratitis capitata. Several entomologists

searched in various parts of the world for natural enemies of

this world-wide pest, and it was given out by more than one

that none existed ; not one of them visited that region which the

stndy of the systematic position of the insect, and the geograph-

ical distribution of the genus, indicated to be its natural habi-

tat. The fact that both Xorth and South Africa suffered from

the ravages of this fly turned people's attention away from any

other portion of that continent ; the presence of natural land

l)arriers between these two places and Central West Africa be-

ing forgotten. Mr. W. M. Giffard, when organizing the expe-

dition last year, on behalf of the Board of Agriculture and

Forestry, took these facts into consideration, and we know the

success attending Professor Silvestri's researches.

The time is now passed for discussing the value of parasites

in controlling insect pests, or whether parasites do control the

increase of their hosts; success has demonstrated that, under

certain conditions, the value of parasites is very great. That all

cases of insect ravages cannot be controlled by this means is best

recognized by those engaged in such work. That this method

cannot be greatly extended is due to our ignorance, and we shall

never attain to the success possible until our knowledge of in-

sect biology, systematics and geographical distribution is very

much greater than it is at present. It would be easy to state

cases where wrong identifications have made the center of dis-

tribution of a genus appear to be in one hemisphere whilst, in

truth, it is in the other.

These considerations show how "practical" entomologists

are dependent upon the work of their '' scientific" brethren, and

how they require the very best work that can be given them.
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But the debt is not all on one side. When the ''economic" ento-

mologist has discovered the chief death-factors of an insect, and,

by introducing them into another region produces the same con-

dition as exists in the original habitat, the evolutionist must
take these facts into consideration, and not place the whole bur-

den of the struggle for existence upon some more conspicuous,

but less-important, factors.

The investigation of the various death factors which make
up the struggle for existence of a species, and the transportation

of certain of them to a new locality, naturally leads one to con-

sider what part in natural selection they play. It is in the

hope of turning attention towards certain aspects of these com-

plex problems that I bring before you the following notes on:

The Effect of Parasitism on the Struggle for Existence and
Natural Selection.

Darwin laid great stress upon the severe competition among
closely allied organisms. These animals, living under the same
conditions, and upon the same food, are brought into closer com-

petition than those having different habitats and food. Among
the higher animals an active, physical struggle is presumed to

take place, while among the lower animals this struggle is pre-

sumed to be passive.

Among phytophagous insects it is difficult to follow all the

stages of this competition, for there is never a direct struggle,

and only on rare occasions, and as an abnormal phenomenon, is

there a shortage of food wdiich causes a direct competition.

The phenomenon familiar to every field entomologist, of

two or more closely allied species of equal fertility, and living

under similar conditions, standing in vastly different numerical

ratio to one another, is bound up with this question of competi-

tion. If we study these allied species separately it is very diffi-

cult to find a reason for this numerical difference ; but if they

be studied as a group then the cumulative effect of the various

death factors acting upon them, some of which, taken separately,

may appear insignificant, may appear as a sufficient reason.

An allied phenomenon, of an introduced insect supplanting

a native allied species, of which Pier is rapae in Canada is a.

good example, is also connected with the same question of the

struggle for existence. In some such cases it is possible that

the intruder upsets the balance of parasitism, and thus brings

about the reduction or extermination of the native species.
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111 rlit' following cxauiples the tigures arc iiiuigiiuiry for the

sake of convenienc, and should be considered as proportions

ratlier than individuals; but the original observations and de-

ductions that led to them were made on a genus of Delphacidae

{Perkinsiella) during four years' observations, extending over

the Western and Southern Pacific. My own observations, added

to those of Messrs. Perkins and Koebele, have shown that the

main death factors working upon the genus in China, Java,

Borneo, the Moluccas, New Guinea, Australia and Fiji are

similar; yet in those regions in which two or more species

exist side by side there is often a great difference in the propor-

tional numbers of the species.

As my observations have been confined to tropical countries,

where insects breed during the whole year, I have left out of

consideration the effect of climate. Hyperparasitism has been

left out of consideration, as it only complicates the ultimate re-

sults and shifts the question back a stage; fungus and other

diseases have also been ignored, as they only retard, l)ut do not

alter, the final results.

'^Constant" Number.

One of the facts upon which Natural Selection is l)ased is

the constant numl^er of a species within a certain period and

area. During the period the number may rise and fall, but

eventually returns to the normal. The period between the two

minimum points may .comprise only one generation ; in this

case the eggs are the most numerous, the larvae less numerous,

the pupae still less and the fertile imagoes least of all. Or the

period between the minimum points may embrace several gen-

erations, in which case the host will increase until it appears

likely to become a pest, then it suddenly drops off.

in Diagram I, I have shown the results of an imaginary

case in which the numbers are kept low for convenience. The

curve A represents the increase of a host-insect that produces

four young, the sexes being in equal numbers. At the eighth

generation, if nothing interferes, it will number 512 individ-

uals. Curve B represents the increase of a parasite which also

lays four eggs, the sexes being in equal proportion, and each

young causes the death of one immature host ; it will therefore

have a curve similar to A. We will consider that it appears

upon the scene at the fourth generation of the host; curve C
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DIAGRAM I.

soo
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will represent the effect it will prodtice upon A. The four ei^gs

of the parasite will he deposited in four of the 32 hosts so that

only 28 of tlieni w'ill couie to maturity; these will give birth to

5G young, eight of which will he killed by the parasites and 48
come to maturity; these will give birth to 96 young, of which
1 6 will be killed by the parasites. This process will continue to

the eleventh generation of the host, when it will only equal the

parasite in number and so be totally destroyed. Right up to the

last generation the host appears to be i)redominant and the final

reduction is sudden. This is a feature that one often observes

in nature.

Ratio Betweex Host axd Parasite.

That the utter extinction of the host does not take place is

a very difficult problem to explain. Hyperparasitism only

pushes the question back one degree, and accidental death acts

upon host and parasite alike.

Observations on several species of insects, extending over

wide areas, indicate that there is a certain ratio between the

numbers of the host and parasite. One would expect some such

ratio from inductive reasoning: parasitism could not exist witb-

out it.

How this ratio is maintained it is difficult to tell. It is not

through the birth rate, for many parasites are very much more
prolific than their hosts, and the length of time occupied in their

life cycle is often much shorter. It appears likely that the ratio

is due to the capacity of the parasite to discover its host. In

some species this capacity appears to be low, and the maximum
rate of parasitism is therefore low ; in other cases this capacity

is high, and the maximum rate of parasitism is consequently

high.

When living in Africa, I often accompanied a friend shoot-

ing; he was by far the better shot, but whether game was

scarce or plentiful my bag generally stood in the same propor-

tion to his. This would indicate that we each had a certain

capacity for finding and bagging our game, and, within certain

limits, acted up to it.

Uncivilized men, hunting with bow and spear, seldom, if

ever, exterminated game. Where game was plentiful the fam-

ily or tribe could increase till the district could not longer sup-

port it ; then it would decrease or wholly or partly migrate.
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This would not mean that the game in the district was exter-

minated, bnt that it was reduced so low that the amount the

tribe was capable of securing was not great enough to support

it. With the decrease or migration of the tribe the game would
increase. Another tribe with higher capacity for hunting, or

with better weapons, could have become still more numerous
and have reduced the game to a lower number before being

compelled to migrate. Even white man with his superior arms
never exterminated game when he was wholly dependent on it

for existence ; it is only when he has other sources of supply

that he can pursue it to extermination.

We do not expect uncivilized men to exterminate their game,

so we should not expect insect parasites to entirely destroy their

hosts.

Action of Predators.

Predators of many kinds attack the host at every stage of

its existence ; they also attack the parasitized and unparasitized

in their relative proportions, so that they do not greatly disturb

the balance. Such predators as mammals, birds and lizards

are fairly liberal in their choice of food and seldom show a

choice for one particular species. AVith those species on which

they do feed they follow the line of least resistance and take

them as they come, the most common forming the larger ])or-

tion of their food.

Owing to their power of locomotion, especially birds, they

cover large areas in search of food; as soon as their food in

one district becomes scarce they move off to another. Bates has

described how flocks composed of several species of insectivor-

ons l)irds move about the country in Brazil, and I have observed

the same thing in Africa and the ]\Ialay Islands. Thus preda-

tors act more as a movable death-factor ; where the egg-para-

sites have been scarce there will they gather together to feed

off the larvae, and where the larva-parasites have not been ef-

fective there will they feed off the adult.

In the following table I have confined the action of the pred-

ators to the adult stage, but this action would be felt on larva

and pupa, but the results would be the same.

Death Factors Acting Upon Closely Allied Species

In studying the death factors of two or more closely allied

species it is often very dithcult to say why one shonld be com-
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mon aiul the others seaivo. Theii- fccinidity may 1k' simihir and

the chief death factors acting upon them identical Close ob-

servation will often show that a very small percentage of the

scarce species is killed by a factor that does not attack the more

common. If we stndy the species separately this would not

account for the difference of numbers, but if we consider them

as forming one group tlien this small factor will make the diffei--

ence.

Tabk- 1 tries to illustrate this. What we have previously

said must be borne in mind, viz.

:

1 The number of an insect in a district is constant within

certain periods.

2 There is a ratio between host and parasite.

3 That predators follow the line of least resistance when

feeding, and, owing to their powers of locomotion, act

as a movable factor to keep the numbers constant.

TABLE i.

A B C Aggregate

First generation 30 20 20 60

Eggs 80% killed - -500 500 500 1500

Larvae 50% killed 100 100 100 300

Pupae killed: A nil; B 25%;
C 50% .^0 50 50 150

Adults hatched 50 37.5 25 112.5

Adults reaching maturity (2nd

generation) 20 20 14 00

Eggs 80%. killed - - 050 500 350 1500

Larvae 50% killed - 130 100 70 300

Pupae killed: A nil, B 25'/,

C 50% 05 50 35 150

Adults hatched 05 37.5 17.5 120

Adults reachino- maturity (3rd

generation)
'

- - 32 19 9 00

Eggs 80% killed 800 475 225 1500

Larvae 50% killed 100 95 45 300

Pupae killed: A nil, B 25%.,

C 50% 80 47.5 22.5 150

Adults hatched 80 35.0 11.2 120.8

Adults reaching maturity (4th

generation) ^. 37 17 00
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In Tabic I, A B and C represent three allied species living

in the same locality, feeding on the same food-plant and having

similar fecundity and length of life. Let 60* represent the

aggregate constant number in the locality. If the death factors

acting upon each were absolutely identical then the constant

number 20 for each species would not vary, but remain the

same each generation. Let us suppose that 807o of the eggs

are killed by a parasite and 50 7o of the larvae likewise killed

by another parasite, of the pupae A has none killed, B 25%
and C 50%. Then the number of adults hatching out would

be 50, 37.5, and 25 respectively. Predators acting upon these

to bring them to the constant number 60 would leave them in

the proportion of 26, 20, and 14. At the fourth generation

they would stand 37, 17 and 6. Theoretically this would lead

to the extermination of C and then B, and it is possible that

such has happened at times, but most likely the scarcer species

have been able to maintain existence in small, favorable locali-

ties.

Immigraxt Supplaxtixg Exdemic Species.

The figures in Table I could be used to illustrate this sec-

tion but I piefer to present others. Let us take another imagi-

nary case of a species D (Table II) whose constant number in

a given area is 100, in which the sexes are in equal propor-

tion and each female gives birth to one hundred eggs. Let the

eggs and larvae be attacked by parasites, each to the extent of

50%, and the pupae to the extent of 25%, Under normal con-

ditions there will be 837.5 adults for the predators to feed upon,

leaving the constant number of 100 to carry on the race.

Into this area let us introduce an allied species whose fec-

imdity, food, life-cycle, and susceptibility to parasites are the

same, with the exception of the larva which, for one of the many
causes easily imagined, escapes free. Let us imagine that this

immigrant succeeded in laying her eggs without otherwise up-

setting the balance of life. At the end of the first generation

there will be 875 adults for the predators to take, leaving 96.15

D and 3.85 E to carry on the two races. In the following gen-

eration these proportions will be 92.59 and 7.41, and at the end

of the sixth generation the immigrant species will be the pre-

* Here as elsewhere in this paper the figures should be consid-

ered as proportions more than individuals.
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TABLE ir.

Generation



D and E combined from 975 to 1,303. This latter result might

lead to gn increase of the number of predators in the area, or

to an increase of the more cryptic forms of the food of the pred-

ators, owing to a greater amonnt of a more easily procured food.

I do not imagine that this is the only method by which an

introduced species supplants an endemic form ; many complex

causes may lead to the same result. During a discussion on

this subject at a former meeting. Dr. Back stated the case of

two species of Aleyrodes in Florida attacking Citrus: Aley-

rodes citri and A. citiifolia. When citrifolia is present in

quantities in an orange grove and citri is introduced, the latter

soon supplants the former as a pest. In this case. Dr. Back
stated, there is no reason to consider that parasites, insect or

fungus, play any part, but that the ascendancy of citri over

citrifolia is due more to a slight diflference in fecundity and

life history. The elucidation of this, and similar problems, is

of great interest, and of value to bionomics as well as economics.

Specific Characters axd Mortality of I:m mature

ixdividfals.

One of the chief things that has been impressed upon me
during many years of observations of the death factors of in-

sects, is that the mortality is highest in the immature stages.

ISTatural Selection has but a limited field in the adult stage.

It would be easy to quote figures to show this, especially among
the Ilomoptera. Mr. J. C. Kershaw, after many years' study,

came to the same conclusion in regard to the Lepidoptera of

South China. This fact must be borne in mind when we con-

sider the origin of adult specific characters by Natural Selec-

tion.

The vast majority of specific characters are such that we
cannot conceive of them being selected on account of their

utility and they have no connection with the earlier stages of

the insect. We have only to take up a Monograph of some one

large genus and note the characters which distinguish the spe-

cies from one another ; it is only by insisting upon our ignor-

ance that we can maintain our belief in their vital utility. Take
for instance our genus of Proterhinus ; he would be a bold man
who would try to maintain that each specific character was of

a life-and-death value to its possessor. Or take the genus Per-

h-insiella; here are some fourteen s]>ecies living on the same
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food ])laiit, and in some places four oi- fix'c species living' in the

same locality: their speciiic characters lie in the male genital

organs, color of hodv and wings and grannlation of tegniina. Tt

is hard to conceive that these distinctions arose gradually, and
wei'e conserved by ]Sratnral Selection on account of their vital

importance, especially when we remember that the greatest mor-

tality is among the young, before these characters have ap-

])cared.

When considering the evolution of the characters of a group

of allied species, whether these characters be colors or struct-

ures, we must remember that they are all the results of physio-

logical processes, and that it is the changes in these processes

which constitute the real evolution ; the characters are the re-

sult of the physiological changes.

There are certain cases where it appears highly probable

that internal physiological processes have had great effect upon
the external characters. Kershaw, in his work on the anatomy
of the ''Candle fly",* and in a subsequent paper, has shown
that in many families of TTomoptera there is an enormous diver-

ticulum of the stomach, just behind the aesophagal valve,

which, filling up such space in the thorax as is available, pro-

ceeds into the head. In Pyrops, Dictyopliorodelpliax, and sev-

eral (perhaps all) other cases where the head is greatly elon-

gated, this diverticulum entirely fills this elongation**. Has
this structure been brought about because a slight increase in

size was of vital importance to the insect; or through direct

use, such as pressure at all stages of develo]iment ; or by some
other means '( At present I incline to the second belief.

The low percentage of nutriment in the licjuid food of Ho-
moptera makes it necessary for the insects to pass great quan-

tities through their digestive organs, and the process of separ-

ating the wax and indigestible substances is of supreme impor-

* A Memoir on the Anatomy and Life-History of the Homopterous
Insect Pyrops candelaria (or "Candle fly"). Zool. Jahr. XXIX, Abt. f.

Syst, pp. 105-124, Taf. 8-10, 1910.

** The knowledge that this elongated head of I'l/rops is filled with

stomach may help to settle the much-controverted point as to the

luminosity of this structure. It has been suggested that the light is

due to bacteria, and as there is a luminous bacterium which lives in

the stomach of silkworm larvae, and makes the whole insect quite

luminous, it is highly probable that bacteria in the stomach of Pyrops
is responsible for the light seen on the head on rare occasions.
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taiice in their economy. The large diverticuhnn from the stom-

ach is, no doubt, to this end. In certain Homopterous families

a filter is formed between the aesophagus and the rectnm
through which the excessive juices pass, only the more nutritive

substances passing through the whole alimentary canal. In the

case of the "Frog-hoppers" the young stages are passed in some
of the secreted liquids, and it has been suggested that this forms
a protection to them, and has been brought about by I^atural

Selection. It has also been suggested that the liquid surround-

ings are necessary for the protection of the tender bodies against

atmospheric changes. In reply to the first suggestion it must be

remembered that the young insects are heavily attacked by their

enemies, to whom the white mass of liquid only serves as a

guide. In regard to the second suggestion there is good reason

to believe that these insects descended from ancestors M'hose

nymphs did not live in "spittle" and had normally hardened
integuments. To me it appears more feasible that the secretion

is due to the feeding habits, and the soft integument a direct

result of those habits.

Isolation.

The Rev. John T. Gulick in his writings* on this subject,

on which Romanes placed "a higher value than any other worl;

in the field of Darwinian thought since the date of Darwin's

death", has shown that geographical and topographical isolation

has played the chief part in the evolution of Hawaiian land

shells. These writings should be better known to Hawaiian
entomologists than they are, as I believe still further evidence

can be found for these theories among the insects. In this con-

nection it is of interest to consider the numerous species in some
of the flightless genera, a condition that facilitates isolation.

Romanes and Gulick have shown that Natural Selection

without the aid of some other form of isolatiou leads only to

monotypic evolution, but with the help of physiological isola-

tion Romanes considers that it can lead to polytypic evolution.

This is a point that I cannot agree with. If a variety arises

with a character which gives it a better chance of existence than

the parent species, and if the character follows the Mendelian

law of inheritance and so does not become "swamped", it will

* Journal Linn. Soc. (Zoology) XX and XXII.
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evcntiuillv suj^plaiit the parent species, whether it l)e sterile

with it or not.

Konianes phiced very little sti-ess n])(»n iiiorphologieal isola-

tion, l)nt he (lid not consider the case of the aedeagi of insects.

This form of isolation, which we may term "phalic", is of such

g-reat importance that it will have to be given an important posi-

tion in the final consideration of evolution. How far the steril-

ity of allied species is due to ''physiological" and how far to

"phalic" isolation is a matter to decide by experiment.

Of the various problems that confront the student of insect

evolution, none is more difHcult than that presented by the male
genital structures. It has been recognized for a long time that

these sructures present the most definite characters upon which
to base the species in many groups of insects. In many cases

this is the reason to believe that correlated structures exist in

the opposite sex, and this further complicates the problem. An
organ of such vital importance to the life of the species must
have been functionally adequate from the earliest ]ieriod of in-

sect physiology, so that it is highly improbable that a series of

slight variations, each more advantageous than the former, could

have been preserved by natural selection ; still more improbable

that a corresponding series of changes should have simultaneous-

ly taken place in the female. Again, natural selection would
have led only to monotypic evolution. A comparison of the

male organs of some of the allied species of Hawaiian beetles,

especially in those cases where geographical isolation appears

to be the chief factor of evolution, would be of great interest.

These brief remarks on very complex subjects are only to

show how many important and interesting subjects await the

investigation of the naturalist, and all the time such great

questions await elucidation there is need for such societies as

ours. We may not be able to answer the questions ourselves,

but every correct observation is a new stone in the final edifice.

The labors of Blackburn and Perkins mainly, and of several

members here present secondly, have placed the Hawaiian insect

fauna on a systematic basis which enables us now to grasp and

study the interesting problems connected with its evolution;

to understand more thoroughly the causes which keep our in^

sects from increasing in numl)ers ; the various means which

lead to their isolation ; the adaptations that have taken place

to enable them to fit their vai'ious present habitats and habits



42

and to estimate how far isolation has been the cause of the

origin of species.

Personally I believe that "isolation", together with the com-

parative absence of "Natiiral Selection", owing to the simple

conditions of the biological environments, has been the chief

agent in the production of species of our insect fauna.

Note :—The above notes were written before I had the

])leasure of reading Dr. R. C. L. Perkins' "Introduction" to

the Fauna Hawaiiensis. It was of great interest to me to read

his conclusions, founded upon so detailed a study of the insect

fauna, on several of the svibjects that I have touched upon. One
of the great values of this w^ork is that it is the first time that

an isolated tropical island, or group of islands, has been anything

like thoroughly worked and then analyzed. The results are of

great value, the volume forming the most important of recent

contributions to biology. Those who have the pleasure of a per-

sonal acquaintance with the author regret that he has not more

fully entered into many of the questions discussed, and drawn

more fully from his wealth of observations, in a manner that

makes his personal discussion, of these subjects so interesting.

( On Some Derbidae from Formosa and Japan.*

BY F. MUIR.

During a short trip to Formosa in December, 1913, the

writer w-as only able to get three days collecting in the forest,

one of which was wet. It was therefore not possible to do very

much w^ork, but several new Derbidae were among the Homop-
tera. Thanks to the kindness of Messrs. I. Nitobe, M. Maki
and M. Ishida, he was able to procure several interesting speci-

mens, and to examine others. Besides the species mentioned

below there were also female specimens of three species of Bho-

tana, one Goneol-ara near to pulliim, one Sikaiana, and one Her-

[ns. This indicates that when more fully woi-ked the Derbidae

of Formosa are likely to be numerous.

Thanks are also due to Prof. S. Matsumura for the loan of

certain Japanese specimens.

The types of the following new species are in the collection

* This contribution from Mr. Muir was received at a later date, but

it seems desirable to publish it at this time.—Ed.

Proc. Haw. Ent. Soc, III. No. 1, September. 1914.
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of the Hawaiian Supir Planters' Kx])i'rinient Station, llono-

hiln, except where otherwise stated.

Klappan is in Northern Formosa, Ilorislia and Mt. Ai'i in

Central Formosa.

Herpis.

(1) H. hvunnca sp. n. ( $ 9 ).

^ Light brown, darker on scutellum, abdomen and genitalia. Teg-

mina light brown, veins slightly darker; wings light fuscous with

brown veins.

Pygophor with ventral and lateral edges straight, ventral surface

with a median, transverse, broad, depression making it concave in

lateral view; anal segment fairly large, longer than broad, sub-lan-

ceolate in dorsal view, the apex rounded, anus situated about middle

OH ventral side, anal style arising from beneath apex of segment, flat-

tened, broadened from base, apex produced into two fine points with

acutely angular emargination between, bent ventrally from about mid-

dle; genital styles large, narrowest at base, roundly emarginate near

apex, a ridge running from the inner rounded apical corner to outer

edge near base; penis very large and complex.

9 , The female I associate with this male is the same in size and

color. The abdomen and styles darker brown. Pregenital ventral

plate angularly and evenly produced from sides, with the apex round-

ed; anal segment small.

There is another female specimen larger and darker in color

which may be the rightfnl sponse of this male. In it the pre-

genital plate is evenly and angnlarly produced, the apex round-

ed, a deep transverse constriction runs across the middle, the

plate in the middle, anterior of the constriction, elevated into

a rounded knob ; anal segment small with anus 07i ventral side,

anal style flattened, rounded at sides and angularly emarginate

at apex. The shape of the anal segment and style would indi-

cate that this is the true female, but the size and color is in

favor of the other.

Length of type 2.5 mm. ; tegmen 4 mm.

Length of second female 2.75 mm. ; tegmen 5 mm.

Hab. Mt. Ari, April (I. Xitobe) ; Shinten, Time (T. Xito-

be) ; Klappan, December (F. Muir).

This species is congeneric with vidgaris. the tegmen being

l)road, the subcosta and radia separate from near liase, the ver-



44

tex short and wide and the snbantennal keel large. The sitna-

tion of the anns on the nnder side of anal segment and the devel-

opment of anal style is pecnliar,

Vekunta.

(1) V. alhlpennis sp. n. (S 9).

Salmon color, abdomen and genitalia fuscous, a black spot on

pleura, tip of labium fuscous. Tegmina and wings hyaline, opaque
with waxy secretion, very slightly infuscate at end of costal cell, veins

yellowish.

Ventral edge of pygophor very slightly and roundly produced, lat-

eral edges produced into small angle, the lower edge of angle sinu-

ous, the upper edge even; anal segment long, rounded at apex, anus

in middle, lateral edges produced into a small blunt ventrally-turned

spine slightly before middle; genital styles long, reaching to end of

anal segment, basal two-thirds with straight, parallel sides, then

slightly widened and curved upward, apex rounded, on inner side near

base a bluntly-pointed process.

Posterior edge of last abdominal segment of female broadly and
angularly produced, the apex rounded, the length of the production

about same width at base, slightly asymmetrical on right side at base;

anal segment small, little longer than wide, rounded, anus in middle.

Length 4. mm. ; tegmen 6.5 nnn.

Hab. Horisha (M. Maki) ; Mt. Ari (I. Kitobe).

(2) T^. nigrolineata sp. n. ( ? ).

Yellow to light salmon; a round black spot on pleura, slightly

fuscous on keels of face and clypeus, a brown mark down each side

of scutellum, abdomen fuscous brown. Tegmina hyaline, opaquely

white with waxy secretion, white veins, black along hind margin to

end of clavus and along costa to end of costal cell, fuscous over tips

of cubital and median veins, a black mark over subcostal and tip of

costal cells, wings opaquely white with white veins.

Posterior edge of last abdominal segment broadly and angularly

produced, apex rounded, length of production greater than width of

base; anal segment round, little longer than wide, anus in middle.

Length 4 mm. ; tegmen 6.5 nnn.

Hab. Horisha, May (M. Maki) ; December, on sngar cane

(F. Mnir) ; Klappan, December (F. Mnir).

r'nfortunately, there is no male to compare with alhipennis.
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(;5) r. ishidHc SI). 11. ( 9 ).

Dark fuscous brown; legs, labium (except tip) and antennae yel-

lowish, hind femora fuscous, a white, waxy secretion over head,

thorax and tegmina. Tegmina dark brown with brown veins, a yellow

patch along costa from base of radia to end of costal cell; wings

fuscous, veins dark.

Last ventral abdominal plate large, swollen across the middle, the

posterior process in side view at right angles to the swollen median

portion; posterior edge produced into a flat, subangular, process with

rounded apex, its length slightly less than its width at base; anal

segment small, slightly longer than wide, subquadrate, apex truncate.

Length 2.5 mm. ; tegmeii 4.5 mm.

Hal). Daimokko, Foi-mosa, on sii<>ar cane (AT. Isliida).

(4) T'. iiiakil s]). n. { i ).

Light reddish brown; legs and ventral surface yellowish, dorsal

surface, especially of abdomen, fuscous, a round black spot on pleura,

keels of face and vertex slightly fuscous; tegmina very light brown,

veins slightly darker; wings light fuscous, veins darker.

Ventral edge of pygophor truncate or very slightly rounded, lateral

edges roundly produced; length of anal segment slightly more than

twice the breadth, subparallel-sided, apex truncate, anus a little be-

fore middle, lateral edges produced into a fine, downward-pointing

spine about middle; styles reaching to end of anal segment, edges

even, subparallel, slightly curved upward, apex pointed and turned

inward, a rounded process on inner side near base.

Lenp,lli •'}. mm. ; tegmen 5. nnn.

IFal). Horisha, May (^M. Maki).

(5) T'. nl-adae sp. n. i $ 9).

^ , Stramineous to light brown; darker down each side of scu-

tellum, a round black spot on pleura; abdomen fuscous, especially

the male. Tegmina fuscous brown with lighter hyaline spot on costa

at end of costal cell; wings fuscous, veins dark.

Ventral edge of pygophor truncate, lateral edges angularly pro-

duced, each side of anal segment; anal segment large, length three

times the breadth, anus slightly before middle, sides subparallel, apex

drawn to a small point; styles large, reaching beyond anal segment,

widest about middle, upper edge nearly straight, lower edge curved

outward about middle, apex slightly emarginate, two small protuber-

ances on inner surface near base and a small curved spine near

them. The shape of these styles is very near to 1'. JniaJinn, but the
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apices are not so broad and the protuberances on inner surface differ.

5 , Medio-ventral portion of last ventral abdominal plate swollen,

ventral edge produced in middle, on left side edge of production even,

right side angular at base, apex rounded; anal segment small, as wide

as long, apex rounded, anus in middle.

Length 3.5 iimi. ; tegmen 5 mm.

Ilab. Japan ; Kamakura, September, common on oak

;

Okitsn, October, on oak.

I name this species after Mr. Okada, from whom I received

the first specimen.

(6) T^. untbripennis sp. n. ( S ).

Light reddish brown; tip of labium and round spot on pleura

black, a dark brown mark over each side of scutellum, abdomen fus-

cous, hind margin of ventral plates yellowish. Tegmina fuscous brown,

a small lighter hyaline spot on costa at end of costal cell, veins darker;

wings fuscous, veins dark.

Ventral edge of pygophor truncate, lateral edges angularly pro-

duced, apex pointed; anal segment large, length more than twice the

breadth, a small projection in middle of base, apex slightly emargi-

nate, sides sub-parallel, anus about middle; styles large, reaching be-

yond anal segment, widest about middle, upper edge straight till near

apex where it curves upward, lower edge convex, turned upward near

tip, apex deeply emarginate; two rounded processes on inner surface

near base.

Length 3.5 mm. ; tegmen 5.5 mm.
Hab. Horisha, Formosa, May (M. Maki) ; December (F.

Mitir).

Devadanda.

(1) D. perpie.ra sp. n. { $).

The antennae of this species differs somewhat from the de-

scription and figure of the type of this genus. The first joint

is very small, second joint consisting of two portions, a small

sub-globose portion, from which the arista arises, and from the

base of this a longer, cylindrical, portion bearing long, narrow
"scales" or ''sense organs" irregular in position. Face in pro-

file not produced so much as in D. pecinuda.

Edge of vertex and face black, a black mark from eye to edge of

face, rest of face and vertex transparent; clypeus, pronotuni, scu-
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tellum. abdomen and femora black tinged with red, especially on

abdomen; labium, tibiae and tarsi yellow. Tegmina brown with red

veins; a white mark across middle of costal cell; median, radial and

subcostal apical veins lighter red and bordered with white, an irreg-

ular triangular dark mark on base of first and second apical and

median cells; wings brown, veins dark.

Ventral edge of pygophor truncate, lateral edges slightly and

roundly produced; anal segment large and broad, narrowed slightly

toward the truncate apex, ventral surface excavate, anus near apex;

genital styles extending slightly beyond anal segment, narrow, apices

rounded, in ventral view the middle of the inner edge produced into

a small point, which on the inner surface stands up as a small flat-

tened process.

Length 2.5 iiini. ; TegiiU'ii 4 umi.

Ilab. Tlorislia ; Klappan, December (F. ^Inir).

i^ESOKAHA.

(1) N. iiifiiscaia sp. n. ( S 9 ).

Ill ])rotile the angle at jnnetion of vertex and face nearly

ol)literated.

Light yellow; keels on face and vertex tinged with brown, a brown
mark from back of eye over the sides of pronotum and scutellum,

tegulae dark brown, abdomen and genitalia brownish. Tegmen brown,

veins red, apical half of subcostal cell, second and third median apical

cells, the greater portion of clavus and between the cubital veins, yel-

lowish. In the female the yellow is more extensive, spreading from

clavus into cubital, median and radial cells; wings brown, veins dark.

Ventral edge of pygophor truncate, thickened; lateral edges very

slightly and angularly produced; anal segment large, long, straight-

sided, narrowing slightly towards apex where each corner is produced
into a downward-turned point, anus at apex, ventral surface excavate;

styles large, as long as anal segment, apices drawn out into upward
turned point, in ventral view outer edges nearly straight to near tip

where it curves, inner edge produced into a broad spine slightly be-

yond middle.

Last ventral abdominal plate produced angularly in middle, com-
pressed laterally so that it appears longitudinally ridged; anal seg-

ment very short, apex truncate, each corner being produced into a
small point.

Length 3. mm. ; tegmen 5.5 mm.
Hah. Hori.'^ha, Formosa, T)eeenil)ei' ( F. ^Tuir).
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Kamexdaka.

Nicertoides Matsuinura, Schiicl, unci Xiitzl. Insec. Ziieker.

Formosa, p. 14, 1910.

Mr. W. L. Distant has kindly compared X. media rirura

with the type of Kamendaka and informs me that he cannot

separate these two genera.

(1) K. saccliiir!mm (Mats.).

^ Pygophor laterally compressed; ventral edge produced into

a long, pointed, median process about half the length of genital styles;

lateral edges slightly rounded; anal segment nearly as long as genital

styles, narrow, sides straight, slightly converging towards apex, anus

near apex, apex rounded; genital styles large, broadest about middle,

upper edge straight, lower edge convex, apex turned inward and up-

ward slightly.

9 Last abdominal ventral plate producd angularly in middle.

XlCERTA.

(1) N. flexuosa (Uhler).

Otiocerus flexuosus Uhler.

This species has the median sectors in apical third of teg-

men, the first cnbital joining second, enclosing second cnbital

cell, therefore it comes into the Nicerta gronp and, except for

the more flattened antennae, is congeneric with N . cruenta.

In Mr. Nitobe's collection there is a damaged male from

Mt. Ari near to this species bnt quite distinct.

Mysidioides ]\rats.

Neocyclometopiim Mnir. H. 8. P. A. P)nll. Ent. 12, p. (Jl, 191:5.

This genus is near Ileroiia.r. In female specimens of ^1/.

sapporensis the vertex is narrow bnt truncate at apex, a slight

keel divides the vertex from face ; in the male the keels of face

meet at base, making the apex of vertex angular as in Neocyclo-

metopiim; the difference in the antennae of N. sordidiim is not

sufficient to establish a genus on.

(1) M. arieiisis sp. n. {$ 9).

Tn structure this conforuis to Neocijclometopum in both
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sexes, the vertex l)eiii<>' sliar])l_v iiuiiiihir ;it a))ex and the keels

of face eoiitii>iioiis from base.

Stramineous; tegmina hyaline, a fuscous mark from base of first

median sector down median cross vein and up second cubital vein,

forming a wide V marlt, fuscous mark on vein in middle of subcostal

cell, faintly infuscate in apical cells and over apical cross-vein be-

tween first sector and first cubital vein.

^ , Ventral edge of pygophor truncate, lateral edges dorsally curv-

ing to base of anal segment; anal segment with the apex produced

into a long spine which is turned down at right angle to basal portion,

basal portion a little longer than broad, subparallel-sided, anus near

middle; genital styles reaching to the end of the broad portion of

anal segment, apices rounded with a slight emargination, bent upward
at a right angle near middle, a rounded projection on the lower edge

near angle.

9 . Last ventral plate of abdomen slightly and angularly produced
in middle; anal segment very small, narrowed towards rounded apex.

Iveiiii'th '2.') null. ; leiiiuen (i. nun.

Hal). Mt. Ari, Forinosa, October (]\Ir. Xitobe).

Type in ]\Ir. Xitobe's collection. There are three other spe-

cies of this g'enns, each represented by only a single female, so

I have not described them.

DiosTR()]\rBUs Tiller.

(1) D. poUfus Uhler.

I have both sexes from Formosa, but have not l)een able to

compare them with Japanese specimens.

Male pygophor very short, nearly hidden by preceding segment,

anal segment long and narrow, reaching nearly to end of styles, apex
drawn out into an acute point, anus about middle, a small, blunt pro-

jection over anus. Styles long, spine-like, irregularly curved inward,

a small spine on inner side near apex, at base. The upper edge
produced into a large quadrate process with a small curved spine at

each upper corner. Aedeagus large, surrounded by the basal quad-

rate projection of styles.

In the female the genital styles are very greatly reduced, but from
below them arises a pair of flattened processes, subparallel-sided till

near their pointed tips, each side of the preceding segment is pro-

duced into a nearly semi-circular plate; anal segment very short.

The female of this species is likely to be mistaken for the male on
account of these style-like projections.



Zeuoma.

(1) Z. mal-i't sp. n. ( $).

Stramineous; vertex, face, clypeus, middle of pronotum and scu-

tellum red, front legs fuscous; tegmina hyaline, pale, dirty yellow

with lighter veins, media and bases of median sectors and cross-veins

fuscous.

Ventral edge of pygophor produced into a small median rounded

projection; on each side of the anal segment the sides produced into

a triangular plate with the base half as long as the sides, the apex

turned slightly inward and rounded; anal segment small, about one-

third as long as the lateral projections of pygophor, apex roundly

emarginate, anus in middle; styles slightly shorter than lateral pro-

jections, subparallel-sided on basal half, then slightly narrowing to

the blunt apex. The long, narrow lateral projections look like a sec-

ond pair of styles.

Length 5. mm. ; togmen 10. mm.
Hab. Ilorislia, October (Maki).

I have named this interesting species after Mr. M. Maki
to whom I am indel)tecl for the specimen.

At first I considered this as a distinct genus on account of

the narrowness of the vertex and face, but having seen species

from the Philippines and Java in which this character is inter-

mediate between vittata and niakii I have placed them to-

gether.

ZoKAIDA.

(1) Z. iiitohii sp. n. (9).

Tegmen with five cubital veins and four median sectors; anten-

nae about as long as head and thorax.

Light brown, slightly darker across base of pronotum and between
keels of scutellum, some darker spots on abdomen, pronotum with

light granules. Tegmina hyaline marked with fuscous brown, the

marking proceeding from base between subcosta and cubitus, form-

ing a broken band across middle of cubital veins to hind margin, and
another broken band over bases of sectors and apices of cubital veins

to hind margin, and through subcostal cell to apex of costal cell,

another dark mark in middle of costal cell; veins all light brown.

Wings fuscous, darker along veins which are light brown.

Hind edge of last ventral abdominal plate evenly produced into
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obtuse angle, the apex turned upward; anal segment slightly longer

than wide, sub-lanceolate, reaching to middle of genital styles, apex

round and slightly turned down; anus near base.

Lciisith 5.5 null.; to<>iiuMi 1."). iniu.

ITal). Mt. Ari, Oetohor (I. Xitohc).

Tvp(» ill ^Ir. Xitohc's colhH'tiDU.

(2) Z. pfrroplioroifJrs (Wcstw.) (9).

The male of this may show it to he sp(H'itieally <listinet from

the Tiidian species.

ITab. :\rt. Ari, October (I. Xitobe).

Paraprottista.

(1) p. rariecjdtd sp. n. ( £ 9).

Antennae about as long as face; six median sectors, third furcate;

hind tibia with apical, median and basal spines.

Straw color tinged with green; tip of labium, apex of clypeus,

dorsal and lateral portion of abdomen and front and middle tarsi fus-

cous. Tegmina hyaline, subcosta and radia veins yellowish, others

mostly white; four or five small reddish spots at end of the trans-

costal veins; a fuscous spot on hind margin at the end of each vein;

the transverse veins between sectors fuscous; a fuscous mark

through end of radial cell, along the middle of fourth sector and the

bifurcation of third sector, forming an irregular V mark; infuscate

in cubital and middle of radial cell; wings hyaline with brown veins.

^ , Ventral and lateral edge of pygophor truncate; anal segment

medium size, broadly round at apex, anus near apex, widest just

before anus, ventral surface excavate; styles short and broad, irreg-

ularly rounded, a small angular emarglnatlon on lower edge near

apex, and a small outwardly turned spine on upper edge near base.

In female anal segment very short, sunk into preceding segment,

from below arises a pair of curved spines with upward-turned apices;

styles abortive.

Leiio'th o. inni. ; tegmen 8. iiini.

Hab. Horisha and Mt. Ari; May (M. Araki) ; October (I.

]Sritol)e) : December ( F. ^Iiiir).



KliOTAXA.

(1) n. uni))incii](if(i ?p. n. ( S ).

Stramineous, fuscous over pleurae of abdomen. Tegmina vitreus;

veins yellow spreading into cells, especially over cross-veins; a fus-

cous mark through middle and another at apex of costal cell; slightly

fuscous over cubital and third and fourth median apical cells, an irreg-

ular round, black mark on hind margin between cubital veins; wings

white, veins yellowish, a round, black mark on apical margin with

black over apical vein anterior to it.

Pygophor laterally compressed; ventral margin truncate, lateral

margins acutely angularly produced; anal segment short, anus at

apex; styles lanceolate, apex slightly rounded, lower edge more con-

vex than upper, reaching beyond angular production of lateral edges

of pygophor.

Lengtli '^. mm. ; tegmen H. mm.

I-Iab. Mt. Ari; October ( L Xito])e).

Mkoyxoriiyxciius.

(1) .V. sfrd milieus sp. ii. ( S ).

Stramineous; slightly tinged with red along facial keels, hind

margin of pronotum and dorsum of abdomen. Tegmina hyaline,

slightly opaque with white, waxy secretion, veins white, a small black

triangular mark at base of fourth median sector, slightly infuscate

over apical veins and cross-veins, and on hind margin at end of

cubitus; wings white, slightly opaque with waxy secretion.

Pygophor compressed laterally, ventral edge truncate, lateral edges

slightly convex; anal segment very short; styles sub-quadrate, reach-

ing to end of anal segment, longer than broad, apex truncate, slightly

constricted near base.

Lengtli 2. mm. ; tegmen 4. mm.
Hal). Mt. Ari; Oetober (I. Xitobe).

The elypens and lahinm not (piite s() long as in Jrcishaici.
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A Delphacid on Bamboo in Formosa.

BY V. Muni.

Pnroliild lai ir((iiciisis sp. ii.

^ Light brown; antennae and keels of face and vertex speckled

with darker spots, legs with longitudinal dark-brown stripes, keels of

thorax tinged with green. Teginina hyaline, veins white with small

hair-bearing granules, veins bordered with brown, darker on apical

half; wings hyaline, veins brown.

Pygophor slightly compressed laterally, ventral edge produced in

the middle into two small flattened, pointed, processes, each with a

smaller point on the outer side; lateral edges truncate; anal segment

large, broad, dorsum flattened, apex truncate, anus near apex, sides

turned down, making ventral surface excavate; anal style long, nar-

row, lanceolate; genital styles thin, pointed, having a half turn in-

ward, reaching to anal segment, base broader and flattened, attached

to inner margin of pygophor; penis chitinous, long, slender, sharply

curved and sharply pointed, forming the most conspicuous portion of

genitalia.

9 Slightly larger, abdomen with tinge of green on sides, ovipositor

dark brown; anal style narrow, lanceolate.

Length 3. mm. ; tcgmen 5. mm.

Hab. Horisha, Formosa, on l)amboo; December ( F. .AFnir).

Proc. Haw. Ent. Soc, III, No. 1, September, 1914.
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JANUARY Stit, 1914.

The one liniidred-first regular meeting of the Society Avas

held in the nsnal place, President Swezey in the chair. Other

menihers ]n-escnt : Messrs. Eridwell, Ehrhorn, Oshorn, Peniher-

ton, and Warren.

]\rinntes of the previons meeting read and approved.

The president read a letter recently received from Mr. Mnir,

who is now in Formosa engaged in the search of ]^arasites on the

Anomala beetle. An interesting account was given of his work

there.

On motion it was decided that the Lil)rary of the Society be

assembled and retained at the Board of Agriculture and For-

estry.

E.VTOVrOLOGICAL ]S70TES,

^Ir. Ehrhorn reported the finding of a colony of the ter-

mite Copfof-crmes sp. in the Douglass fir timber supporting the

band stand in the Capitol grounds. The timbers had been large-

ly destroyed hy them. Several of the timbers contained a cone

al)0ut 18 inches long and 8 inches in diameter, composed of a

composite material manufactured by the termites from the wood.

One of these cones was being kept to secure adults if possible

from the nymphs which were now present. Some timbers were

sound while others had been completely destroyed. The same

l)and stand had been repaired five years previously when it had

been similarly affected, apparently by the same inset tho its

identity was not made known at that time. In the present re-

l)uilding of the stand creosoted timbers have been used. This

termite is the same species that ^Fr. Swezey reported at the pre-

vious meeting as doing consideralile damage in the flooi- timbers

of the Kamehameha Chapel, and the work of which liad not pre-
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vioTisly been noted as distinct IVoni the other two s])eeies known

here.

A general discnssion of termites followed.

Mr. Ehrliorn reported snceessfnlly coniLatting the cypress

roach {Eleiitheroda clytiscoides) by means of roast paste spread

on bread and protected from the weather by a pasteboard cover-

ing, placed in the trees freqnented by the roaches. Mr. Brid-

well mentioned finding tliis roach feeding on ripening mangoes

and papayas ; and Mr. Swezey reported it feeding npon oranges

on the tree and on the onter covering of the pods of the glne bnsh

(A ca c ia farn esiaim )

.

A Note on " Technomyrmex Albipes".

BY O. I[. SWEZKY.

Recently in looking over some nnarranged material, I canv

across specimens of this ant collected at several widely separated

localities in in Hawaii. At Laupahoehoe, Hawaii, May 11,

1911, I fonnd a nest of them in the stem of a dead fron,l of a

tree fern, growing in a gnlch. At Kilanea, Kanai, Jnly 14,

1911, bnt with no circnmstances of collection. At Hannla,

Oahn, August 9, 1913, taken on leaves of a mountain apple tree

in a gulch. The only other records of capture of this ant in Ha-

waii are by Mr. Ehrhorn at Maunawili, Oahn, April 13, 1912,

(recorded on page 237 of Vol. ^I, Proceedings of the Hawaiian

Entomological Society) and at Mr. Gartley's, Kuuanu Valley,

August, 1913. Apparently the species has been established for

several years and widely spread already. JNIy specimens were

taken incidentally, no special attention being given to ants at

the time.

FEBRUAEY 5th, 1914.

The one hundred-second regular meeting of the Society was

held in the Library of the Board of Agriculture and Forestry,

President Swezey in the chair. Other members present: Messrs.

Bridwell, Ehrhorn, Illingworth, Osborn and Pemberton, and

Mr. M. Ishida from Formosa, visitor.

Minutes of ])revi()iis meeting read and apju'oved.
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ENT()M()T,()OICAT. NOTKS.

]\rr. Peiiiberton cxliiMu-d a inici-oscopo slide showing stridii-

lating organ of the ant, Plwldole iii('<j<iccj)li(il<i. It is an oval

striated area on the anterior ])orti()ii of the tliird dorsal segment

of the abdomen, wliieh is i-uhl)ed l»v hairs on the second segment

of the ]ietiole when the al)donien is raised and lowered (jnicklv.

The stridnlation is not andible in the worker and only with dif-

ficnlty in the female.

Mr. Bridwell exhibited a nest of Trypoxjilnn hlcolor, and

a box of Xorth American Trypoxylonidac.

A Note on "Nesotocus giffardi" Perkins.

i;y otto u. swkzkv.

Seven males and six females of this large endemic Cnrcnli-

onid were taken by Mr. Montagne Cooke from a Chclrodendron

tree along the Castle Trail on the side of Kanmnahona not far

above the Rest Honse, at 7 a. m., Jannary -tth, 1914. More

specimens were present bnt escaped being captnred.

Very few specimens of this species have previonsly been ob-

tained. I collected a single male in flight on the top of Ka-

nmnahona, Jnly 12th, 1908. There is l)nt one specimen in the

Bishop Mnsenm, collected by Dr. Perkins on Tantalns.

The species is described by Dr. Perkins in Fanna Hawaii-

onsis, III, Part VI, p. 654, 1910, the male only being known.

Three other species of this endemic genns are known: one

on Kanai, one on Mani and one on Mani and Hawaii. Dr. Per-

kins says that all of them live in the wood of the Chcirodendron

tree.

MAPCIT 5tii, 1914.

The one hnndred-third regular meeting of the Society was

held in the Library of the Board of Agriculture and Forestry,

President Swezey in the chair. Other members present : Messrs.

Bridwell, Ehrhorn, Tllingworth, Osboru. Pemlierton and War-

ren.

]\linntes of previous meeting read and approved.

The Secretary reported that the publications l-)elonging to

the Society had been assembled in the entomologist's offir"^ at
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the Board of AgTieulture, where they are now available for the

use of the members.

The Secretary also proposed the preparation of a list of the

periodicals pertaining to entomology in the various libraries of

Honolulu, for publication in the Proceedings. Mr. Swezey
agreed to become responsible for obtaining a list of those at the

Bishop Museum, Mr. Illingworth from the College of Hawaii,

Mr. Warren from the Sugar Planters' Experiment Station, Mr.
Bridwell from the Board of Agi-iculture and the Society, and
Mr. Fullaway (absent) presumably would supply a list from
the Hawaii Agricultural Experiment Station.

EXTOMOLOGICAL NOTES.

Mr. Bridwell exhibited three species of Carabidae collected

on Mt. Kaala among the bases of the leaves of the silver sword

(Astelia) and in dry stipes of a tree fern (Cihotiuni). He also

exhibited a series of jSTorth American Carabidae and gave notes

on their habits and upon the variations of some of the species.

Mr. Swezey reported the finding of cocoons of the introduced

Pompilus in an old cane stool in one of the fields of Honolulu

Plantation.

Mr. Osborn reported finding an adult Ceratitis eapHata

upon the summit of Mt. Konahuanui (3000 ft.) on February

22nd. Mr. Pemberton expressed his opinion that it had not

bred there but had probably been carried there by the wind from

the windward side of the mountain range. Mr. Ehrhorn ex-

pressed his belief in the great importance of the air currents in

the distribution of insects in these Islands, and described the

effect of air currents in carrying insects up onto the sno^^"fields

of the Sierra Nevada Mountains. Mr. Bridwell recalled the

habits of the Carabid beetle of the genus Nebria, which lives at

the edge of the snowfields and feeds on the air-borne insects.

Mr. Swezey exhibited specimens and presented the following

note:

Notes on "Orneodes objurgatella" Walsm.

BY OTTO II. SWE/EV.

On Feb. 8th, 1914, I collected a handful of fruits from a

tree of Plectronia odorata in Palolo Valley. Since that time,

46 moths of Orneodes objurgatella have emerged fi'om these

fruits. This is a rather rare moth, Lord Walsingham having
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had but two spcciiiiciis when lie (k'scrihcd the species. These

were collected by J)r. Perkins in the Waianae Mountains.

Later, Dr. Perkins re})orted the s]iecies having been bred in

numbers, probably from drupes of Fleet vonia. I once reared a

small specimen from flower buds of J^leel roiiia in the same local-

ity from which T have now reared so uuiny from the fruits of

the same tree.

Only two species of this genus have been found in the Isl-

ands, the other species being on Kauai and described from a

single specimen.

APKIL 2x1), 1014.

The one hundred-fourth regular meeting of the Society was

held in the library of the Board of Agriculture and Forestry,

President Swezey in the chair. Other members present : Mes-

srs. Back, Bridwell, Ehrhorn, Fullaway, Illingworth, Osborn,

Pemberton and Warren; and Mr. Henry Tryon, Government

Entomologist of Queensland, visitor.

Minutes of previous meeting read and approved.

EXTOMOT.OGICAL NOTES.

Mr. Ehrhorn read a letter from Mr. E. E. Green, reporting

that the common injurious Lepidosaplies on Croton, previously

determined as L. lasionfhi, is properly identified as L. auricu'

lata Green. (T. Linn. Soc. London, 12, p. 205, 1907.)

Mr. Ehrhorn further reported a curious find in quarantine

inspection, being a shipment of pieces of wood containing large

Cerambycid larvae, sent l)y a Japanese ])hysician for a cure for

consumption.

Mr. Tryon related the introduction of a Cerambycid from
Australia to Cape Colony in Eucalyptus timber.

Mr. Fullaway called attention to a discussion by Dudgeon
on the value of fungus disease of insects in the control of pests.

A general discussion of insect diseases and their economic ultili-

zation followed, participated in by nearly all of those present.

Mr. Tryon discussed the prickly pear pest in Queensland,

and gave a brief account of his mission in the study of the dis-

eases and insect enemies of cactus. He and Dr. Johnston were

just now on their return from a round-the-world expedition sent

out by the (Queensland Government for this purpose.
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MAY Ttii, 1914.

The one hundred-fifth regular meeting of the Society Avas

held at the library of the Board of Agriculture and Forestry,

President Swezey in the chair. Other members present : Mes-

srs. Back, Bridwell, Ehrhorn, Fullaway, Illingworfrh, Osborn

and Pendierton.

Minutes of previous meeting read and approved.

EXTO:\IOT.OGICAL NOTES.

Mr. Pemberton exhibited the introduced Zelus reiinardii

and a lady-beetle (Rhizobius veufralis) on which he had found

it feeding. He reported having seen the first instar larvae of

this bug feeding on thrips and red spiders. Mr. Bridwell re-

ported having seen this l)ug very abundant in the Imperial Val-

ley of California, and commonly feeding on lady-beetles.

]\Ir. Ehrhorn reported seeing a Pentatomid bug feeding on

the live-oak cateri)illar in (California.

Mr. Illingworth renuirked on the habit of the common centi-

jiede in brooding over her eggs. A general discussion of the

habits of centipedes and scorpions followed.

Mr. Ehrhorn exhibited a yam from Manila, taken in quar-

antine inspection, infested with Aspidiottis hcniii, a scale pre-

viously reported from AYest Indies and Central America.

]\Ir. Ehrhorn called attention to the description of Eutlirlp'S

hairaiiensis Morgan, from material collected on cotton by ]\[r.

Fullaway. (Proc. U. S. Xat. Mus. 40, 3, 1913.)

Mr. Fullaway reported finding an undetermined species of

Chirothrips on daikon in Honolulu.

Prof. Illingworth gave some observations on recent damage

by onion thrips. Dr. Back reported the killing out of about ten

acres of onions by this thrips at Kailua on the windward side

of Oahu.

Mr. Bridwell exhibited a frond of Asplenium kauJfii^ssii in-

fested by .ai)hids, determined by Mr. Fullaway as Idiopferis ne-

phrolepidis Davis, described from specimens from a greenhouse

in Chicago.

Mr. Fullaway discussed the attacks of GelecJtia gossijplella

on the cultivated IIil)iscus.
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Notes on "Crocidosema marcidellum" (Walsm.)
[
Tortricidae

|

.

BY OTTO II. SWKZKV.

This s]H>('ies was doscrilxMl by I^di'd Walsingluuu from a sin-

gle feiuale eolleeted by Perkins in the Waianae IMoiuitains in

189:3, and provisionally placed in the genus Adenon-eura—the

ahsenee of the male making it im}:>ossil)le to determine the genns

with e(>rtaint.v. I have recently reared a series of '34 specimens,

and find that the species belongs in the genns Crocidosema, the

male having the characters distingnishing that genns. There is

some variation in intensity of markings in my series, but many
of them exactly match the figure given by Walsingham in the

Fauna Hawaiiensis.

]My series of specimens were all reared from larvae in fruits

of the native Hibiscus (//. (uiwftiaiius) collected from a tree

along the ]\ranoa Cliffs Trail of Mi. Tantalus, March 15th,

1914. It was the first time that I ever found fruits on a tree

of the native Hibiscus, and I noticed that they were much eaten,

so took along about two dozen of them (about all that I could

conveniently obtain) to rear the moth from the numerous larvae

infesting them. My --A specimens emerged April ovd to the IGth.

Mr. J. F. Rock told me once that he had found the fruits

of this Hibiscus and other related trees in the mountains of Ha-
waii l)adly eaten by insects. I have no doul)t but what they were
the larvae of this moth.

The eggs of the moth are laid on the outside of the enclosing

calyx, (^n hatching the young larva eats through this, and feeds

for a time between it and the fruit, finally eating inside of the

fruit and destroying all of the seeds. In the lot of fruits that I

collected there were but three seeds remaining uninjured when
the larvae had finished with them.

The young larvae have the head and cervical shield l)lack.

The full-grown larva is about 12mm. in length, dirty whitish or

yellowish with a rosy tinge ; head very pale testaceous, eyes

Idack, a l)lack streak behind eyes and above this the posteri(^r

margin of the head is black; cervical shield concolorous, two
submedian blackish spots at posterior margin ; spiracles circular,

black margined ; surface of body minutely roughened except cir-

cular areas at base of setae.

The pupa is about Tnnn. in length
;

yellowish brown ; wing-

Proc. Haw. Eiit. Soc. Ill, No. 2, Juiy, 191.5.
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sheaths and posterior leg-sheaths extend to apex of 4th abdomi-

nal segment, antenna-sheaths a little shorter ; two transverse

rows of small backwardly-direeted spines on dorsnm of abdomi-

nal segments 2-7, those of the anterior row the larger, one row
on segments 8 and 9; cremaster blnnt, with two lateral and two

dorsal spines.

Notes on the Oviposition of "Diachus auratus"

(Chrysomelidae).

BY OTTO II. SWEZEV.

The presence of this little Chrysomelid in the Hawaiian
Islands was first discovered bv me in May of last year and re-

ported at the Jnne meeting of the Entomological Society. In

Jnly, I fonnd it at Kaimnki, Waialac, and in Manoa Valley,

always in the flower heads of Leucaena glauca. Recently

(April 26) it was fonnd on koa in the sonth end of the Waianae
Mountains by Mr. Bridwell and myself. They could be swept

quite abundantly from some small trees. I found them on the

Dlaclius auratits. Adult and eggs, x 6. One of the eggs has

the excrementitious case partially removed, showing the white

oval eg^ witliin.

leaves, but did not find any in the flowers, tho they undoubt-

edly could have been with sufficient search.

I brought home a female alive, supplying her Avith koa

leaves on which she fed at the edges as well as on the surface

in small spots. On the following day I found that she had laid

six eggs. These were cylindric-oval, .Tmm. long and .4mm.

thick, resembling pellets of excrement. They varied in color

from greenish to yellow and brown, the surface being covered

Proc. Haw. Ent. Soc. Ill, No. 2, July, 1915.
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witli laiiu'llate ])roj('('ri<)iis s])irally :iiTaiiii(Ml. nrcakiiiii' an ei>-i2;,

I found that the ciiii' itself is white and sinooth, enclosed by this

onter roni^li ernst, which mystified me somewhat nntil a few-

days hiter 1 happened to observe the female in the act of supply-

ing an egg with this outer covering. She had already extruded

the egg and was holding it between the hind tarsi while she de-

posited a covering of excrement on it from the anus. This was

done bit by bit as she slowly revolved the egg from right to left,

the whole process occupying about an hour. When entirely cov-

ered the egg was dropped. The excrement appeared like freshly

chewed-up leaf material of which the beetle had been feeding

only a short time before. In the course of a week, 30 eggs were

produced.

JITXE 4Tir, 1914.

The one hulidred-sixth regular meeting of the Society was

held at the library of the Board of Agriculture and Forestry,

President Swezey in the chair. Other members present:

]\Iessrs. Back, Bryan, Ehrhorn, Osl)orn, Penil)erton and Warren.

Minutes of previous meeting read and approved.

Owing to the inalnlity of ALr. Bridwell to continue as Sec-

retary and Treasurer of the Society, on account of his absence

from Honolulu, Mr. Pemberton was elected to fill the office for

the balance of the year.

On motion, it was decided to change the meeting place of

the Society to the Sugar Planters' Ex])eriment Station.

EXTOMOLOCaCAL PROGRAM.

]\,Ir. Ehrhorn exhil)ited a Syr])hid fly which had become

impaled on a sharp thorn in a rosebush, the thorn piercing the

fly on the dorsum of the thorax between the wings. He sug-

gested the probability of its having become caught as a result

of its own exertions or by the wind.

]\rr. Swezey announced having bred a species of Eplirdriis

from the rose aphis, the parasite not having been previously

recorded here.

Mr. Ehrhorn exhibited a coconut containing within the

stem-entl a quantity of minute, active, hair-like worms.

Mr. Ehrhorn also exhibited a portion of a spineless cactus
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(imported from California and now growing at the Waialae
Dairy), wliicli was so heavily infested with the scale, Diaspis

echinocadi, as to he almost entirely covered. He reported this

scale to be very abundant in spots on the plants and in some

cases completely absent from adjoining plants. The scale was

well parasitized by a species of Apheliniis, the parasite attacking

both male and female scales. Mr. Ehrhorn estimated that 75%
of the scales were parasitized.

Mr. Ehrhorn further exhibited a thread-like worm, three

inches long when alive, which had been working in pine seed-

lings from Mani.

Mr. Swezey reported the capture of a number of winged

termites at night as they were swarming at lights on Hotel and

Xuuanu streets. As they differed from the two well-known

termites, he considered that they were the winged forms of the

Coptotermcs sp. which had been found so abundantly working

in a fallen flag pole and in the bandstand at the Capitol grounds

early in the present year. Xo winged individuals had been

found in those colonies.

Mr. Swezey also reported that the female Chrysomelid,

Diachus auratus whose egg-laying habits were reported on by
him at the previous meeting, had now laid 1(34 eggs in the period

of over two months which she had been in captivity. Dr. Van
Dyke, who had dtermined the species, reports it as common
thruout the United States.

Mr. Pendierton mentidued the rearing of four specimens of

Opius JiumUis from about !2,()(H) fruits of Biiinelia sp., heavily

infested with fniitfly larvae.

Dr. Back showed that so far this rejiresented but a small per-

centage of larvae parasitized, as about ;j,000 adult fruitflies

issued from this same lot of fruit.

New Hawaiian Microlepidoptera.

BY OTTO H. SWEZEY.

The following five species have recently been named by

Mr. August Busck i'vom specimens that I sent him for determi-

nation and descri])ti(»n if new.*

Phitijptilia laiifdiKi. This is the plume moth in the flower

clusters and fruit of lantana. It was introduced from Mexico

by Mr. Koebele about twelve vears ago.

* Published in Insecutor Inscitiae i\Ientruus, II, pp. 103-107, 1914.
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Pcfrocltrod sirc'.cji'i. A tiiiv iiiotli that coiiics t<» liu-lils at

Xaiiunki, and wliicli 1 have also ri'ai'('(l from small larval cases

on tlu' lava rocks in lliat rciiion. it i'(']>rosents a new aonii^ in

the Family Cyoiiodiidac

Prfrorlirod diinoriilui. This also comes to liiiht ahundanll V.

I have reared it from lai'vae amongst dead leaves, also in dead

orass.

J'xilnirhcdrd ninlrnhilor. A leaf-miner in sedji'es in the

swamps of Kcwalo.

Acrolepid nofhoccxi I'l. A leaf-miner in Xollioccsf I'inii IoikjI-

fulitini. a native tree occurrinii; in the nionntains.

List of Additions to the Lepidopterous Fauna of Hawaii Since

the Publication of the Fauna Hawaiiensis.

15Y e)TTO n. SWEZEV.

In the Fanna Hawaiiensis were described or listed 310 spe-

cies of Macrolepidoptera and 4-1:1 species of Microlepidoptera,

a total of 751 species. I find that 65 species can now l)e added

to this nnniber, some of which are newly described endemic spe-

cies ; some introdnced species that were not previonsly de-

scribed; and others introdnced species previonsly known else-

where.

For convenience of reference I jiresent this list which gives

place of description of the new species and reference to records

of the introdnced species.

Endemic Species.
'

Family CARADPJXIDAE

:

Cirphis dasuta Hampson. Cat. Xoct. British :\[nscnm, V,

p. 493, 1905.

Agrofis coniotis Ilampson. Cat. Xoct. British Mnsenni,

IV, p. 426, 1903.

Euxoa (Agrotis) eremioides Meyrick. E. ^M. ^i., XXXVI,
p. 257, 1900. (Laysan Id.)

Euxoa (Agrotis) proceUaris Meyrick. E. ]\I. M., XXXVI,
p. 258, 1900. (Laysan Id.)

Euxoa diplosticia Ilampson. Ann. Mag. Xat. Hist., 8th

ser., IV, p. 368, 1909.
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Family PLUSIADAE

:

Hypenodes leptoxantha Meyrick. E. M. M., XL, p. 130,

1904.

Nesamiptis newdli Swezey. Proc. Haw. Ent. Soc, II, 5,

p. 270, 1913.

Nesamiptis laysane nsis Sw. Proc. Haw. Ent. Soc, III, 1,

p. 18, 1914. (Laysan Id.)

Plusia c/iffardi Sw. Proc. Haw. Ent. Soc, II, 5, p. 270,

1913.

Family HYDEIOMEJsTIDAE

:

Hydriomena giffardi Sw. Proc Haw. Ent. Soc, II, 5, p.

271, 1913.

Hydriomena roseata Sw. Proc Haw. Ent. Soc, II, 5, p.

271, 1913.

Family PHYCITIDAE:
Geuophanfis leahi Sw. Proc Haw. Ent. Soc, II, 3, p. 103,

1910.

Family PYRAUSTIDAE

:

Omiodcs meyricM Sw. Bull. Ent., Exp. Sta. H. S. P. A.

5, p. 24, 1907.

Omiodes musicola Sw. Proc. Haw. Ent. Soc, II, 2, p. 40

1909.

Omiodes maia Sw. Proc Haw. Ent. Soc, II, 2, p. 74, 1909

Omiodes anastreptoides Sw. Proc Haw. Ent. Soc, II, 5, p
272, 1913.

Omiodes fuUawayi Sw. Proc Haw. Ent. Soc, II, 5, p

272, 1913.

Omiodes laysa)iensis Sw. Proc Haw. Ent. Soc, III, 1, p
19, 1914. (Laysan Id.)

Nacoleia scotaea Hamp. A. M. X. H., (8), IX, p. 442

1912.

Nacokia liemiomhra Hamp. A. M. X. H., (8), IX, p. 442,

1912.

Hymenia e.vodias Meyrick. E. M. M., XL, p. 130, 1904.

Pyraiista thermanfoidis Sw. Proc Haw. Ent. Soc, II, 5,

273, 1913.

Mestolohes sicaria Meyr. E. M. M., XL, p. 131, 1904.
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Scoparia (jymnopis Meyr. E. j\r. ]\I., XL, p. l-'U, 1004.

Scojxiria Isopliaea Meyr. E. ^l. .M., XL, p. 132, 1904.

Scoparia Jyco-podiae S\v. Proc. Ihiw. Eiit. Soc, II, .3, p.

104, 1910.

Scoparia )iccfarioi(h's 8\v. Proc. Haw. Eiit. Soc, II, ."), ]).

273, 1913.

Family GELECHIADAE

:

Aristotclia giganica Sw. Proe. Haw. Ent. Soc, II, 5, p.

274, 1913.

Tln/rocopa sapiiulidhi S\v. Proe. Haw. Eiit. Soc, II, 5,

']^. 274, 1913.

Family TORTICIDAE

:

Arcliips fuscociiicrcus Sw. Proe. Haw. Ent. Soc., II, 5, p.

275, 1913.

Arcliips suhlichenoidcs Sw. Proe. Haw. Ent. Soc., II, 5,

p. 27(3, 1913.

Torfri.r seinicin-eraita Sw. Proe. Haw. Ent. Soc, II, 5, j).

276, 1913.

Capua cassia Sw. Proe. Haw. Ent. Soc, II, 4, p. 183, 1913.

Capua santalaia Sw. Proe Haw. Ent. Soc, II, 5, p. 276,

1913.

Family HYPO^OMEUTIDAE

:

Euliyposmocoma ahiJta (Sw.). Proe. Haw. Ent. Soc, II,

3, p. 105, 1910.

Ealnjposinocoma tririfcUa Sw. Proe. Haw. Ent. Soc, II, 5,

p. 278, 1913.

Family CYGNODIIDAE

:

Petrocliroa swezci/i Bnsck. Inseentor Inscitiae Menstrnns,

II, p. 105, 1914.

Petrocliroa- diinorplia Bnsck. Inseentor Inscitiae Menstrnns,

II, p. 105, 1914.
'

Family TINEIDAE

:

Gracilaria mahaeUa Sw. Proe. Haw. Ent. Soc, II, 3, p. 89,

1910.

Gracilaria liauicoJa Sw. Proe. Haw. Ent. Soc, II, 3, p.

106, 1910.
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GracUarla dahauiicUa S\v. Proc. Haw. Eiit. Soc, II, 5, p.

278, 1913.

Gracilaila hihisrclla S\v. Proc. Ilaw. Ent. Soc, II, 5, p.

270, 1913.

BcdcUin oplisinciiiclhi S\v. Proc. Haw. Ent. Soc, 11, 4, p.

184, 1913.

BedeUia hoelimericJla Sw. Proc. Haw. Ent. Soc, II, 4, p.

185, 1913.

Acrolepia iwtlioccstri Bnsck. Insceutor Inscitiae ]\renstni-

us, II, p. 106, 1914.

Introduced Species.

Family LYCAEXIDAE

:

Tlieda Gf/ra Hewitson. Purposely introduced abont 1902.

TJiccJa ecliiou L. Pnr])Osely introduced abont 1902.

Family PIEPIDAE

:

Poidla (Pieris) rapnc L. INFeyrick, E. M. M., XL, p. 132,

1904.

Family CAEADRIX^IDAE

:

('((radriiKt rccJiisa Walk. Swezey, Proc Haw. Ent. Soc, II,

1, p. 3, 1908.

Family PLUSIADAE:

Adrapsa manifestalls (^Yalk.). Swezey, Proc. Haw. Ent.

Soc, II, 3, p. 133, 1910.

Family PIIYCITIDAE:

Cnjptohlahes aliena Sw. Bnll. Ent. Exp. Sta. H. S. P. A.,

('), ]). 24, 1909.

Myclois ceraloitliie Z. Swezey, Proc. Ilaw. Ent. Soc, II, 3,

p. 135, 1910.

Epliesila knlinhdla Z. Swezey, Proc. Haw. Ent. Soc, III,

1, p. 12, 1914.

Family GALLERIADAE:

Coreyva cephalonica Stn. Swezey, Proc. Haw. Ent. Soc, II,

5, p. 212, 1913.
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Fainilv PTKKOI'IIOUIDAK:

I'liil i//)/lllii ](iiif(ina IJusck. Iiisccntor Iiiscitiao Meiistnuis,

II, ]). 1(»:5. IIU I, Piir]u.s('lv iiitn.(liic('(l al)()Ut 1002.

Family (J KLKCIII A I )AK :

tSilofro(/(i (('i-('(d('JJ(i (Oliv.). \'aii Diiif, An. Itcp. Hawaii
Exp. 8ta. for 100 7, ]>. 4:5, 1008.

Family II VPOXOMEUTIDAE

:

Bafnirhrdra nlrj/! Wal<iii. Hull. Eiit., Ex]). Sta. TT. S. P.

A., (>, ]). 22, 1000.

Bafrachcdra nniifiihifor Tinsck. Insecutor Inscitiao jMen-

stnnis, IE ]>. IOC), 1014.

Family TORTRICIDAE

:

C rocidosema laninna Busck. Proe. Wash. En.t Soc, XII,

?>, p. 132, 1010. Piu-jMjsely introduced alioiit 1002.

Antorhia emir/mtella Bnsck. Proc. Wash. Ent. Soc, XI, p.

201, 1000.

Family TIXEIDAE:

Opof/oua fipicalk Sw. ]>nll. Ent., Exp. Sta. II. 8. P. A., 0,

]i. 17, lOOO.

Opocjoud piirpiirir]](( 8\v. Proc. llaw. Ent. 8oc., II, 5, p.

280, 1013.

Ereumdis penicUJata Sw. Bull. Ent., Exp. Sta. II. S. P.

A., G, p. 13, 1000.

Crcmasiohombycia hudan^Ua Bnsck. Proc. Wash. Ent. Soc,

XII, 3, p. 133, 1010. Purposely introduced about 1002.

Cyane ierpslchoreUa Bnsck. Proc. Wash. Ent. Soc, 3, p.

134, 1010.

JULY 2x1), 1014.

The one hundred-seventh regular meeting of the Society was
held in the library of the Board of Agriculture and Forestry,

President Swezey in the chair. Other members present

:

^Messrs. Back, Ehrhorn, Illingworth, Osborn, Peml)erton and
Warren ; and 11 r. Veitch, who was on his way to take a position
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as Entomologist for the Colonial Sngar Refining Co. in Fiji^

as visitor.

Minntes of previons meeting read and approved.

On motion of ^Ir. Ehrliorn it was voted to change the hour
of meeting from 3 :30 P. M. to 2 :30 P. M.

EXTOMOLOGICAL PROGKA:\r.

Mr. Ehrhorn exhibited a female ^Mediterranean frnitfly, the

ovi])ositor of which had become stnck in a small Chrysophyllnm

frnit during oviposition and had died in this position, the juice

of the fruit being very gununy. Dr. Back stated that he had

also observed this often in the same fruit.

Prof. Illingworth reported that in some experiments in

spraying squashes with Sodium .Vrsenite they were not free

from the attack of the melon fly.

]\Ir. Ehrhorn stated that he had observed Pscudococciis fila-

))W)ifosus; so prevalent on the orange trees in Judge Coo])er'a

orchard in Manoa Valley that practically every terminal bud
was badly dwarfed and curled thru the infestation of this mealy-

bug.

Mr. Swezey exhibited a vial containing flea eggs and newly

hatched larvae. The eggs had been taken from a man's hat

which had been lain on by a dog in the home of a Japanese in

Palolo Valley, Jime 28. Many of the eggs had hatched bv
July 2.

Mr. Swezey re])orted that a total of 247 eggs had been laid

by the Chrysomelid beetle, Diachus (Uirafiis, mentioned by him
at the previons meeting. The beetle had lived two months after

being captured, laying from one to five eggs daily, and once as

high as 15 on two successive days.

Mr. Swezey exhibited two specimens of Isosoma orchidea-

rum bred from an orchid of the genus Cattleya from Dr. Lyons'

orchid house. This is the first record of this insect in Hono-

lulu, tho, now that the work of the insect is known, Mr. Ehrhorn

stated that orchids showing similar infestation were known sev-

eral years ago in the orchid house at the Moanalua Gardens, but

no insects were found in connection with them at the time.

Mr. Swezey also exhibited specimens of an Ortalid fly, ]">os-

sibly of the genus Paragorgopsis, which were reared from mag-

gots found in a coconut that had sprouted. They were found

when the coconut was sawed in half for the purpose of making
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oi'cliiil liaskcts. The iiiaii'adTs were fccdiiiii on the part inlly Ao-

ciwod meat of llic sprout iiiii' cocomit. Tlicv wci'c hhiisli in color

and ot" the u'cnci-al form of fruitflv iiia,iii;'(tts. T\\v lialtits of the

flv had not ])r('\ionslv hccn known, iho spociniciis liad been

rak(Mi now and then on windows h_v several of the entonioloo-jsts

in Ilonolnln. Tiie first speeinien was secured by ^fv. Tei'vv in

11)04 at tli(^ entoinoloiiieal laboratory of the Iioard of Aii-ricnl-

tnre and Forestry.

^h-. Swezey fnrth(M' exliil)it('d a single sjx'cinien of a ( 'hrvsi-

did which was recently caniilit by ^Ir. Potter in liis stndio on the

second floor of the chemical lalxn-atory at tlie Experiment Sta-

tion of the Sni;ai" Planters' Association. This is the first record

of a Chrysidid caniilit in the Hawaiian Islands, and must be a

recent introduction.

Prof. Illinoworth exhibited two s])ecimens of the Keduviid

bnii; Tfldtonid nihrofasr'uda. ca])tnrcd in Ilonolnln.

Some Hyperparasites of White Grubs.

BY OTTO II. SWEZKY.

Tn ]\ray, lOl-i, 56 cocoons of Elis sexrincta were received

from ]\Ir. George I^. Wolcott. He had collected these at Vv-

l)ana, Illinois, while collecting cocoons of Tipliia to send to Por-

to Rico. Xot desiring to make nse of the Elis cocoons, he for-

warded them t<^ the Ex])eriment Station, where we expected to

experiment witli this species as a parasite on the grnl)s of A)io-

innln and Adovcius. There were not many emergences from the

lot and they were mostly males; only one female emreged. She

lived for several weeks bnt failed to ]iarasitize any of the grnbs

that were snp]died her in the cage.

From this lot of cocoons one male and one female ^Mntilid

emerged, and one Bombyliid. Carefnl examiiuition showed

that with each of them they had been ]^arasitic on the Eli>i. and

tlins were hyperparasites of some white grn!)—])resnmably some

species of Laclinosterna.

The Bombyliid was A)if]ir(i.r fiilmliirfa Wied. 1 have nor

seen any reference in literature to its host rc4ationshi])s. In Dr.

Forbes'' 24th Illinois Report, 1008, on i^age 160, a Pxnnbyliid

(Exoprosopa fascipeimis Say) is mentioned as a ])arasite on

Tij)]iin. and is thns also a liyjierparasite on white grubs. On
])age 161 of the same Re])ort, another Rondndiid ( SpaniopoJiiis

fiilrus "Wied.) is mentioned as a direct ])arasite on white grnbs.
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The jNIiitilids ahovc were of different species, according" to

the best available literatnre on this family—the male being

Mutilla castor Blake, and the female Mutilla ferrugata Fabr.

From the fact of breeding tliem both from the same lot of Elis

cocoons, collected in the same field, and that each was described

only on the one sex, I am inclined to the opinion that these are

the sexes of one and the same species. Further observations by
those working on Avhite grnbs and their parasites in Illinois

would be of much im]iortance. I have not previously seen any
reference to a Mutilid being parasitic on a Scoliid.

Drag-onflies and Their Food

BY ALFRED WARREX.

During the latter part of 191-3 and the first part of 1914 the

writer carried on some research work" for the ])urpose of ol)tain-

ing definite data on the range of food of the local dragonflies,

particularly of the two common lowland species, Anax Junius

Drury and Pantala fkivescens Fabr. The following is a brief

summary of these investigations. The food habits of the al)Ove

species of dragonfly were studied in both the nymphal and adult

stages. With the nymph, examination of the contents of the

alimentary canal was the chief method employd to ascertain

what the dragonfly lives on during this period of its life; while

with the adult, two methods were employed, viz., examination of

the contents of the alimentarj' canal and field observation. Tn

the pursuit of these investigati(ms, it was aimed to cover as

much territory around Honolulu as time and circumstances

-would permit, so as to inclnde as many as possible of the varied

conditions under which the dragonflies find their food f)n the

lowlands.

Exa:\iixati()\ ok the C\)xtexts of the Aetatextary
Caxal of XY-Arriis.

In this connection 08') nym])hs, 41 A ikij- and 1^94 Puiitnla

were dissected for the pui'pose of examining the alimentary

canal. Out of the 41 specimens of Ana.r. 6 were fonnd to have

* This work was carried on in connection witla a course in ento-
mology at the College of Hawaii in partial fulfillment of the require-
ments for the degree of M. S.

Proc. Haw. Ent. Soc. Ill, No. 2, July, 191.5.
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llic diii'csrivc' tract eiitirclv ciiiptv; and of the i^!» 1 /'(iiihdn, T*)

had ill their aliiiiciitarv canal no traces of animal remaiiiis, being

either entirely empty oi' containing" some mud, gravel or algae.

There were then left in all 253 specimens whose digestive tract

contained some kind of animal remains.

The following list gives the different kinds of animal life

preyed on hy dragonfly nymphs as represented in the content!?

of the digestive tract of the 253 Anax and Pantala nymphs dis-

sected. The figures in the table represent nnits, or the nnmber

of times a certain species or gronp appeared in the series of dis-

sections ; that is, each distinctive species or group of animal, as

classified in the table, ^vhetller fonnd in large or small qnanti-

ties in the contents of a single digestive tract, is given the valne

of one miit.

TAI'.LK SIIOWIXG THK FINJJlXGS IN THE CONTEXTS OF THE ALI-

.MENTAKY CANAE OK 253 NYMPHS.

CoLEOPTElJA

Dytiscickie, the smallest of the three sps IG

DlPTEEA

CJuroiKnniclac

C'liirononius liawaiiensis, larvae 107

Cliiroiiutiiu-'i hawaiiensis, adults -.. 4

(diironomid larva, undetermined 1 172

CuJicidae

Mosquito larvae and pupae 12

Mosqnito adnlt - - 1 1-^

DuUrltopodUhie - - - 1

Adult fly, undetermined 1 1S7

Hemipteka

Myodorh Idac

Mevra<i(d(( liehroidcs White 1

(Jervidae

MicrorcJid rnqana White 2 3
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IlYrSIEXOPTEKA

Mi/niiicidae

Fheidole megaccpliaht Fabr. 2

Ants, midetermined 11 13

«

Odoxata

Libelhilidae

P(HifaJa flavcsrcii.s Fal)V., nvniplis 6

Crustacea

Cypris 108
Shrimps 3 111

MOLLUSCA

Spiral shells 14

Protozoa ^

Euglena 30

Annulata

Nereis 1

Amphibians

Tacl])oles 8

Fish

To|) AlillllCAV {() _.. 1

Total- __. 390

Laxi) Ixsects as Food for Xy.mpiis.

It has been snggosted that, since the Plawaiian streams and
other bodies of fresh water contain so very few kinds of aquatic

insects, and since the yellow and Idne dragonflies are so nnmer-

ons in many localities, the nyni])hs mnst obtain some part of

their food from other sources than from the purely aquatic crea-

tnres. This outside food is thought to be derived from the occa-

sional accidental droi^ping into the water of aerial insects ; or,

during freshets when extensive areas of vegetation are snddcnly

innndated, from the large nnmbers of insects that drown and

are swept into the main water channels.

In order to find ont if the nymphs really do feed on aerial

forms if given a chance, a series of experiments was carried on

by feeding the nym])lis, both Aiia.i- and Paidala, in confinement
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oiilv such forms of insects that were aerial oi- al least in that

StaiiO at the tiiii(> tliev were u^c(\ in the experiments. In these

tests only half-grown or larucr nymphs wei-e taken. Xo oth^r

food than land insects was i^iven rhem and these in most cases

were dropped in the feeding' jai's alive. Some of the nyni])lis

W(>re cai-ried tlironiiii in this way for one or two nionlts, or initil

thev finally emerged. In some cases this feeding period was

carried on for from two to five weeks. All the different spe-

cies of insects fed were readily eaten, except most of tlie ants,

especially tlios(> strong in formic acid, and some apliids.

Beside adnlt inso^cts, caterpillars, maggots an,d grnbs of vari-

ous kinds, also other small crcatnres, snch as spiders, land Crus-

taceans (shrimps and sowbngs), millijiedes, earthworms, and

nematodes were fed to the nym])hs. All these were eagerly

snatched at and eaten n]».

Often when no other food was available, snuill hits of fresh

heef seemed to be relished.

That dragonfly nymphs do feed on land insects under nat-

ural conditions is borne ont by the findings in the contents of

the alimentary canal of the 253 nymphs dissected, as listed

above. Out of this number, 20 nymphs were found to contain

aerial forms, tlins representing 7.9 per cent, of the number dis-

sected ; or, if this nnmber is expressed in nnits, to conform with

the tabulated statement, then the land insects consnmed Ity these

nymphs constitute 7.9 per cent, of their food.

Field Observation and Examination of the Contents of

THE Alimentary Canal of Adults.

In this series of dissections 218 Pdiiffda and 24 Aiia.v (ex-

cluding those whose alimentary canal was found empty) were

taken. To these figures may be added a number of dragonflies

that were caught with the victim still more or less intact in

their mouth parts. As the mouth parts are really part of the

digestive tract, the insects thus found will be included in the lis*

of those found in the alimentary canal proper.

As there seems to be a slight difference in the food habits

between the Pantala and Anax, as indicated by the observations

so far made, the findings of the two species will therefore be

given under se})arate tables, as follows:
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TABLE SHOWING THE FJXDIKGS IX THE CONTEXTS OF THE ALI-

MENTARY CAXAL AND MOUTH PARTS OF 24 ADULT AXAX.

COLEOPTERA

Sraraharidap

Psaniuwdiiis sps - 6

Uiidetermi 110(1 sp 1

Uiideteriiiined beetle - 1 8

DiptERA

Cullcidae -- - 3

Uiideteniiined flies - 4 i

I

Hem IPTERA

Fidgoridas

Siphnnta aciifa Walk. - 1

TIy:\iexoptera

Apidae

Apis meUifica Liiin - - - H
Formicina -- ^ 1^

Lepidoptera

Caradrinidae

Cirpliis Kill jiiiiirta (Haw.) - 1

Pi/rai(sfidae

Jlymen'ia fa.'^cicdis (Cram.) 1

Fiidetennined forms -
- ^ H

Odoxata

Af/rionidar

Agrlon sp. 1

Lihdlulidae

Pantala flavcscens Fabr. 1 2

jMtsoellaneous

Mite -
1

Total.' 46
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TAISLK S1I()\VI.\(; 11! K I'lXDlXGS IX TUf: COXTEXTS OK THE AET-

MEXTAKV CAXAE AXl) MOT'TII I'AKTS OF 218 ADEET I'AXTAEA.

COEEOPTEE'A

Boslricli idac

Jiliizopcr/lid jnis'ilhi F;il)r 1

Psammodlus sps. -.. 22

T'lidoteniiiiuMl sps ..- .- - 2

SfdjiJi i/liiii(J'i-f' - -- --- '>1

F]i(l('tcrHiiii('<l hccrlcs -..- 28 84

DlETERA

Cliii'ononi idar

Chii'ODonniS Jiairaiirnsis Gr - 1

Fiidotermined sps — v - 5

Cidiridar

Cule.r fafif/aiis Wiod. --- - 1

Sfc(/omyia scuf(dlaris Walk. 1

Xot determinable .- - — -^

Drosopliilidae - — -
-''

UiideTeniiined flies 140 154

Hemieteea

Apliidne -.-. ---- -- - - --- 24

Coriiiidae

Cori.ra hlad'huni't Wliite -..- 4

Fuhjoridae

PcrJriiisiella saccliaricida Kirk 4

Undetermined sp. ..- - -- -- 1

Jastsidae

DrnendacrpJi(da inoUipcs Say 3

Nesoplirosijne pei'l-insi Kirk 3

Lygaeidae -- 2

Tingitidae

TcJ-courmui lanfaiiar Dist _ 4 45
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ITymexoi'tkra

Apina (not lionev l)ee) -- 1

]>rnroiiidae

CJirloinis lAnch-harni ('am. 1

Formiclna

Myrmicldac

PlicidoJc ni<'(/((cep]tal<i Fabr. 6

Uiidotennined Ants ..- ..-- 11

Myniariddc

ParaiKif/nis o-pfahilis Perk. ( --- 1

Other Ilvnienopteroiis Parasites ?>

Lepidoptera
Tineida-e

Cremastoho)nhi/rla Jaidaitrlhi Busck. ( ?) 5

Fndeterniinecl forms -.. -- 73

9?.

Odoxata
Agrionidac

A(/ri(>ii s|) 1

CoERODENTIA
Psocidac -- 8

T IIYSAA'OPTERA

Thrlpldne --. -- 9

MiSCELEANKOtS
Mite - - .- - 1

Spiders ..- .-- - -- 9.

Total .- - - 404

Sr:^r.MARY.

The data obtained on the food habits of the two s])eeies of

drag'onfly during this research work and recorded above are by

no means exhaustive or final, but thev should be considered

merely as a beginning of a study which has heretofore received

little attention. However, as far as these data show we may
gain some idea of the food habits of this group of insects and

something of their economic im])ortance to the rest of the insect

fauna under Hawaiian conditions. The following is a sunnnary

list of the species or genera that have been found to contribute



79

to rlic t'(Ht(l of the two species of draii'oii f I v in holli llic nyinplial

ami ml 111 I staii'es.

Xi'Miu-.u oi' Sn:(i i:s oi; ( i kx i'.i;a 1 dk.n ti im 1';i>.

CoLKDPTKKA

Ih-tis('i(l s]). (tlio smallest of the tlii'ee local si)s.)

Rhhojx'riliii piistlla Fah

PsdiiniKxIuis sps

1 )ll'TKKA

CJiifoiioiiiiis ]i(iii-(illcnsl!^ Griius., larvae, ])iipac, and adult.

CnJc.r f(iH(/(ins W'it'd., larvae and adnlts.

t'^l(''/())ni/i(i sndrJIaris Walk., larvae and adults.

Li(iit('((hi.s s|).

riE.MirTKKA

Cori.ni hhrclrhiirnl White

Draeeulacephala niolUpcs (Sav)

Mcri'df/afa hehroldc^ White

M'tcrovclhi rcujdiis White

Xc.sopltrosi/ne perL'iiisi Kirk.

Olianffi tarai Kirk."

Pf'rkiiisi-('lh( saccharlchht Kirk.

Sipliaida acuta Walk.

TcJeonemia lantaiiac Dist.

IIY-MEXOPTEKA

Apis incJJlfica Linn.

(lielonus hlacl-hunii Cam.

Jfw^cidifnra.r rora.v'''

Paranacjvus optahilis Perk. (

Plieldule inegacephala Fabr.

Lkptdoi'tkra

Af/rofis disJorata Walk."

Cirpliis unipuiida (Haworth)

IIymen ia fascialis (Cram.)

OnoxATA

Af/rlon s])s.

PantaJa flarrsceiis Fahr., n_vmi)hs and adnlts.

* Added since writing tlie original article.

* Added later.
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Lirr-: TIistoky of "Paxtai.a flavescens" Fabr.

As far as eonld be learned the life liistorv of none of the loeal

dragonflies had been worked ont. As the dragonfly is in evi-

dence all the year ronnd in Hawaii, it will be of interest to have

some idea as to the length of development from egg to adnlt. A
brief review of the resnlts of some rearing experiments with the

Pnufala will therefore be given. There are three distinct stages

in the life of the dragonfly,—the egg; the nymph, or growing

period : and the adnlt, or matnre stage.

Eqq.—The eggs are whitish (later on they become qnite

yellow), snbspherical bodies, about one-fifth mm. by one-third

mm. in size. They are laid singly or a few at a time by the fe-

male as she flies close over a body of water striking the tip of

li.er abdomen down on the surface. The eggs of this species are

laid anywhere in the o]^en where water flows or accumulates

—

from a small mud-puddle in the street to a large stream or pond.

The eggs for the purpose of carrying out the breeding exper-

iments were secured by catching female dragonflies in the act of

ovipositing, and collecting in a glass those eggs which were ex-

truded from the bursa copulatrix in large masses. The numl)er

of eggs thus obtained varied from 50 to several hmidred. In

one case 816 were collected in this way from a single female,

most of which proved to be fertile. Each batch was placed sep-

arately in a small Petri dish filled with water where the eggs

hatched in from 5 to 7 days.

Nymph.—The newly hatched nymph is al)out two-third mm.

long. Its first activity is to moult almost immediately after

hatching, increasing its length by a fraction of a millimeter,when

it is ready to start out on its life-long hunt for food,—food which

is in all cases animal life. In these rearing experiments it was

soon found that, on accoimt of their strong cannibalistic char-

acter, the nymphs had to be ]daced in separate vessels. As an

illustration of their cannibalism the following incident may be

given: Seventy (69 Pantala and one Anax) nymphs of various

sizes Avere placed in a small rearing tank and provided with no

outside food, except a small top minnow. One week later there

were left 7 Paidala. the one Anax\ and the little fish, so that

('>2 nymphs were eaten by their fellows.

Four nym])hs were successfully reared to maturity. The

following gives in tabular form the life history of the four

draii'onfiics from egg; to adnlt:
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TABLE SlIO\VI.\(; rilK I, IKK IIISTOK'V Ol" Kol'i; SI'Ki 1 M K XS

"I'ANTAT.A KLAVP:S('EXs'" FABK.

Egg Average
or Length in Xo. 1 , No. 2 No. '] No. 4 Average

Instar mm. for the

First Three Days Days Days Days Days

Egg . . 5 5 5 7 oVz

1st % —V2- —%* —%* —%* —%*
2nd 1 4 .5 4 3 4

3rd 1^/2 3 7 3 41/2

4th 2V3 2 8 6 2 41/2

5th 4 3 8 6 3 :.

6th 5 2 o 5 4 4

7th 6 3 6 5 5 4%
Sth 8 2 5 6 6 4%
9th 10 5 4 9 5 5%
10th 13 4 9 9 8 71/2

11th 18 8 13 14 27 11 %t
12th 24 19 30 30 .. i^Vsf

Total No. of days
for growth of nym. 55 98 101 66 80

Female Female .Male .Alale

From the above talvle it will be seen that the nvniphs moult

ten or eleven times; and that the length of time of incul)ation

and especially the total nymphal ]Kn'iod vary considerably in the

different indivindals. It will also be noted that the time of the

last two or three instars g-radually lengthens, the last, of conrse,

being' the longest, averaging (for the fonr) more than one-third

(if the life of the nymph. This long period is dne to the great

change tliat takes place during the last stadium,—a change

from the nymphal water-inhabiting form, breathing chiefly by

means of tracheal gills, to the adult form, breathing altogether

by means of tracheae. We may say this period corres|)oiids to

the pupal stage of those insects possessing a complete metamor-

])hosis. During this time many of the organs are greatly

changed; and some are even completely reconstructed, such as

the respiratory organs, lalu-um, wings, c(»m])ouud eye<. gizzard,

etc.

In the above experiments the nymphal period varied from

55 to 101 days. It is doubtful if the nymphs complete their

growth in nature in so short a time as Xo. 1 did in the above

experiment, except in very rare cases, as their food su])]dy is not

always close at hand ; and the amount of food, modified doubt-

less by climatic conditions, largely determines the rate of growth

* Less than V2 hr.

t For 3.
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of the nvinplis. In the above table nymphs Xos. 1 and 4 were

fed daily with larg'e amounts of food ; while Xos. 2 and 3 were

fed less often and in smaller quantities. The difference is

broniiht ont in that Nos. 1 and 4 completed their _c;rowth in

about two months, while Xos. 2 and 3 required over three

months for their develo])ment.

Other experiments conducted aloni>' this line proved still

more strikingly the relation of food to growth. Two nymphs,

hatching on the sauie day, were placed in separate vessels. One
was fed liberally with mosquito larvae, and the other was given

five or six mosquito larvae every four or five days. In nineteen

days the former moulted seven times, and was well along the

eighth instar when the latter cast its third moult, and at this

stage was no larger than the other at its fourth instar.

The ability to fast for long periods of time also plays a great

part in the length of nymphal life. Some experiments were

carried on to see how long nymphs could go without food. The
longest fasting periods, obtained in these experiments, were

from 14 to 1() days. Tender natural conditions, however, there

is no doubt but that they can keej) alive without food for much
longer periods. Some species of dragonfly nymphs have been

kept without food in confinement for a month and more. S]ieci-

mens of Aescliva cyanea and Agrion pneUa fasted for 30 and 33

days respectively ^Entomologist", 33:211), and at the end of

that time were still active and a])])arently not at all affected l)y

the long fast.

From the above statements w(> may safely conclude then

that the nymphal period varies from two to six or more months.

^idulf.—Xo attenqit was made to see how long the imago

lives, as the very active nature of the dragonfly and the manner

in which it procures its food would not j)ermit of any successful

feeding in confinement. It is reasonable to su])pose, however,

that its life does not extend over a great many weeks, if we can

draw any inference from the very advanced stage of develop-

ment of the ovaries in the later stages of the female nymphs, al-

though this is no definite proof, and experiments on the life of

the adult di-agonfly wouUl be of very great interest. In dissect-

ing nearly full-grown female nymphs, it was found that the

ovaries were full size, and the ovarian tubes practically as long

and plump as those of the adidt, but no signs of any eiji^g con-

structions could be detected.
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AUGrST Ctii, 11)14.

The one lnni(lr('(l-('i<;litli r(\mil;n- uicctiiiii' of tlic Sociotv was
lield ill the eiiloiiioloiiical laboralorv of the Supir Planters' Ex-
periiiu'iit Slat ion, President Swezey in the eliaii-. Othei- iiiein-

hers ])resent: Messrs. Ehrhorn, Tlliiiiiworth, ( )shoi-n, I'cniher-

ton and WilchM-.

.Minutes of ])reA'ioiis iiieetini;- read :ind appi'oved.

EXT()M()L()(iieAr> pr()<;kam.

^Ir. Ehrhorn stated that lie had found Ilislcr hhiuiciihdiis

very abundant at the Waialae Dairy, hnndveds oeenrrina; in

small areas in niannre ])iles. A number of coekroaehes that were
perfectly white were also found buried in the manure. Prof.

Illiiiiiworth stated that this hiek of eolorinu' was due to tlieir hav-

ing very recently molted.

^\v. Wilder exhibited quite a number of water-striders of

the genus Ilalohates, which he had captured in October, 1913,
skipping- oyer the surface of the ocean between the Island of

Kahoolawe aud the coast of Maui. This is the only record of

the capture of any of this genus of bugs by any of the members
of the Society.

Prof. Illingworth reported haying obseryed a large number
of laryae of the Syrphid fly, VohiceUa ohesa, feeding within a

decayed ]iapaya trunk.

]Mr. Swezey exhibited a small weeyil which was caught on
an orchid by Dr. Lyon. It was of a species not hitherto known
here, ])robably near related to Acytkoiwus nigerinius, an orchid
weeyil that has been quite injurious in some orchid houses in

Honolulu of recent years, tho much smaller than the latter.

]\rr. Swezey spoke of having visited a canyon back of Ilau-
iila on the windward side of Oahu where he had never collected

before, and exhiluted a moth, liyposmocoma s]). and a bug,

Acanthia sp., which were probaldy new species. The moth was
at rest on the surface of a rock and the bug was taken from the

surface of the stream.

]\rr. Ehrhorn reported that from two jxuinds of coffee gath-

ered at random in Kona, Hawaii, 100 ]ui])ae of C-emfilU ropi-

taid were secured, and that from these ])U])ae 90 speciiiunis of
f)pnis Jiumilis were bred. He considered this very gratifying,
inasmuch as only three females of the parasite were liberated
ill the district from which the coffee was taken, and onlv about
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a year had elapsed since the females were liberated. ]Mr. Ehr-
liorn also stated that he had observed Opiti.'^ InimiUs ovipositing'

in frnitfly maggots in fruit, not only on the tree, bnt after it

had fallen to the ground. He expressed the opinion that frnitfly

larvae may be killed by the heat of the sun, when in certain

frnits. after the frnit has fallen to the gronnd. lie had fonnd
that all of the maggots in a mango, which was lying in the

direct snnlight and which was mnch heated, were dead.

Prof. Illingworth spoke of the great importance, in parasite

breeding, of confining the parasites for a snfficient length of time
to assTu-e mating before liberation; basing his arguments upon
practical experience gained in the breeding and libertion of

Tacliinids in Fiji.

SEPTEMBER 3rd, 1914.

The line lunidred-ninth regular meeting of the Society was
held in the usual place. President Swezey in the chair. Other
members present: Messrs. Back, Ehrhoru, Illingworth, Osborn
and Peinberton.

]\rinutes of previous meeting read and approved.

exto:mological program.

.Mr. Swezey exhibited a specimen of the mango weevil

(Crijpturhynchus nuuHjlferae) taken by Mr. C. M. Cooke at Li-

hue, Kauai, this being the first record of the presence of this

beetle on that Island.

Mr. Swezey also exhibited two species of earwigs found in a

box of a})ples from California ; a small beetle found in a basket

of ])]ums from California ; and an ant, determined by Mr. Ehr-

horn as BracJiymyrmex sp., taken by Dr. Lyon in his orchid

house. All of these were of species not hitherto recorded in the

Hawaiian Islands.

I'rof. Illingworth, in reporting results of spraying experi-

ments against the melon fly, stated that a sju-ay-formnla used

elsewhere, composed of sodium arsenite, glucose, sodium borate,

and borax used in certain proj^ortions, was found to be injurious

to young plants attacked by the melon fiy. The spray solution

wheu ])i-o]ierly combined proved a good substance for retaining

its original liquid condition. It showed no decided tendency
lidwcver of attractinc; the adult flies.

I
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T)i-. Back siatc(I duit an iiii|)(iilaiit factor ro coiisidci' in tlic

conti'ol of the melon t'lv hv spraviiiii,-, is ilie lateness at wliicli

sexual matnrity is reached; niatiiii>' not takini;' ])]ace nntil at

least three weeks after issuance from the i)tipa, and ovijxtsition

not conmiencini;' nntil about a month after issnance. He also

stated that one great ditficnhy in the effective^ elimination of

this tiv in an infested region is the longevity of the adults, many
then being alive at the Fruitfly Insectary which were nearly

seven months old.

^Ir. Ehrhorn announced the recovery of two females and
six males of the Australian fruitfly Braconid (Di((rhasiji(( fn/-

oni) from infested coffee secured from Kona, Hawaii. This is

the first record of the success of the introduction of this s])e-

cies. which has resulted from the liberation of only four females
in Kona in June. lOl-").

OCTOBEPt St II, lOU.

The postponed one hundred-tenth regular meeting of the
Society was held in the usual place, President Swezey in the

chair. Other members present: Messrs. Ehrhorn, Tllingworth,
Osborn and Pemberton.

^linutes of previous meeting read, corrected and a])proved.

The Editor re]-»orted the issuance of the first nund)er of the
third volume of the 'Proceedings of the TTawaiian Entonioloo--

ical Society".

KXTOMOLOOICAL PKOOKAM.

Mv. Ehrhorn stated that he had ascertained since the last

meetinu of the Society, that' the samples of infested coffee from
which he had bred Diachastna tryoni. as reported at that meet-
ing, were secnred at Kaanaloa, a point abont six miles from the
place where the original parasites were liberated last Tune.

Prof. IllingAvorth stated that he had recently seen the ant,

PheidoJe mefiacephnla, excavate into three inches of soil and kill

])upae of Sphinx conroJnili ; and that he had also observed the
same ant follow and kill the burrowing cockroach, Xauphorfn
hintfdta, and another roach, Leucophora siiriiHuiicnsis. as rhev
l)ni'rowed in moist soil.

Prof. Illingworth exhibited a living, active Dcrmestid larva
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and 15 molted skins of this larva, all of which had been east

between IMay 2, 1913, and Oct. 1, 1914. The larva was appar-

ently fnll-gTown in May, 1918, when observations began, and

was confined dnring the entire joeriod between two watch glasses,

and having nothing for food bnt dried insects. He also exhib-

ited a bottle of cayenne pepper badly infested with the beetle,

('(ifoimna mexicana. He also stated that he had fonnd the

beetle, Trlholnnn feynig'tneiDn, feeding npon the paste in newly-

bonnd l)ooks at the College of Hawaii.

Prof. Illingworth further stated that he had observed the

nyni])hs of three species of cockroaches to be compressed later-

ally when iirst hatched, bnt that the dorso-ventral flattening

takes place in a short time, the lateral compression being dne to

the position of the young nym])hs while crowded together in, the

egg-mass before hatching.

Mr. Ehrhorn stated that he had noticed the fire ant. Sole-

nopsis r/eminata, apparently not as abnndant as formerly, ^fr.

Swezey said that he had noticed them as prevalent as nsnal at

his home in Kaimnki.
Mr. Ehrhorn exhibited several living specimens of the wasp,

Polisfes aurifer, which were parasitized by Stylopids. In one

case there were as many as three Stylopids between the abdom-

inal segments of one was]i. These was]')S were taken by ^Iv.

Ehrhorn and Mr. Swezey from nests on the nnder side of ])alm

leaves at the grounds of the Sugar Planters' Experiment Sta-

tion ; five of the parasitized was])s were taken from one nest,

an unusiuil proportion of the wasps being parasitized.

^fr. Swezey exhibited a specimen of Conlocompm vr-^iciili-

(jcra (End.), this being the first record of an_y member of the

family Coniopterygidae in the Hawaiian Islands.

Mr. Swezey also exhibited a portion of corrugated ]^ai>er

taken fi-om a packing box under his house, in the folds of which

wei-e several cells of a nest of a wasp resembling

Trijpo.vi/lon hirolor bnt somewhat smaller. Sc^ne of the cells

contained cocoons of the wasj), other cells contained very small i

sjuders. The nest was accidentally found by observing the wasp-

going to it with spiders. The wasp is an undetermined species

«

not hitherto recorded in the Hawaiian Islands.

Prof. Illingworth exhibited some books and old papers which 'il

liad ]»('en attacked by the termite, Calotermes marrjinipciDiis. .

I'bc Itooks were ruined, there being large cavities and galleries

that had lieeu eaten out liv the termites.
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A Leaf-Mining- Cranefly in Hawaii.

BY O'I'TO II. SWK/.KY.

Dici'diioiii i/Ki
I
ohocnmciihifo)' ii. sj).

Head, antennae and mouth parts dark fuscous; thorax and abdo-

men fuscous above, ochraceous below, abdomen sometimes greenish

below: halteres fuscous, the stem paler; wings fuscous-hyaline, not

spotted except a spot of more intense fuscous at the termination of

the first longitudinal vein; auxiliary vein for the last three-fifths

running very close to the first longitudinal vein, terminating a little

before the origin of the second longitudinal vein, connected with first

longitudinal a little before termination; venation as shown in Fig.;

legs slender, fuscous, femora paler towards base, coxae and trochan-

ters ochraceous. Letigth of body, 4mm.; wing, 5mm.

HABITAT. Larvae mining the leaves of Cyrtaiidra paJii-

(]()sa and other species of Cijrfandra, in the inonntains at Pnna-

hm, (in the windward side of Oahn. Xo adnlts collected. I

first discovered the mines of this insect in the leaves of Cyrtan-

dva bnshes o-rowing along the Pnnalnn Trail, Jnne 11, 1911,

and reared a few specimens. Later, on the following dates, I

again collected mined leaves and reared a few more specimens

:

Angnst 10, 1013; September 13, 1914. The adnlts proved to

be different from any hitherto described species in Hawaii.

]\1IXK. The mine is long and .slender, more or less sinnons

and wandering abont the leaf, often following the margin, grad-

nallv widening as the larva increases in size. There may be as

many as a dozen mines in one leaf.

LARVA. The fnil-grown larva is 10-1 Innn., elongate, slen-

der, cylindrical, gradnally ta])ering posteriorly, withont setae,

footless, anterior and posterior margins of segtnents (except

3 or 4 anterior and 2 posterior ones) -minntely ronghened on

dorsal and ventral surface to assist in locomotion. Whitish,

trans]mrent so that the alimentary canal and tracheal system are

])lainly seen, the latter having two longitndinal tracheae con-

necting with two black spiracles above the anns. Llead with

In-ownish mouth-parts, mandibles working horizontally, the

whole head retracting into tlie following segment which in tnrn

retracts into the next. Segments 1-3 of moderate length, 4-10

elongate, remaining segments short.

PUPA. The pupa is formed within the mine, the larva

Proc. Haw. Ent. Soc. Ill, No. 2, July, 191.5.
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Dlcranomyia foUocuniculator. Fig. 1, larva; fig. 2, pupa;

fig. :3, wing venation; fig. 4, leaf of Cyrtfuulra showing mines.
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poiuetiiiies rcredinii' soincwluit from the tcniiiiial cud of the miiu'

liefore pupating. Some were found with the :int('ri<n' end pi-o-

iecting thru a break in the dead e})idermis of the k'af. <i-7uim.

htng, sh^ider, nearly cylindrical; pale greenish, head, wing-

sheaths and leg-slieaths dark fuscons to nearly black just before

the emergence of the fly. Thorax with two yellowish l)rown

dorsal horns, the respiratory processes, projecting forward with

the tips curved ventrally. Leg-sheaths of e(pial length, extend-

ing along ventral side to the apex of the foiu'th abdominal seg-

ment; wing-sheaths placed laterally, extending to a})ex of sec-

ond abdominal segment; margins of abdominal segments mi-

nutely roughened as in the larva, which enables the pupa to

force itself half way out of the mine before the emergence of the

fly ; apex of abdomen slightly bifid.

This is apparently a very remarkable habit for a cranefly, as

I have been unable to find any mention of such habits in litera-

ture. The larvae of those species that have been studied feed

at the roots of plants, beneath dead bark, in rotten logs and

other decaying vegetation, etc., some are aquatic, and others live

on leaves like caterpillars. There are numerous species of Dl-

cranomyia in the mountains of the Hawaiian Islands, many of

which are yet midescribed, and the habits of the larvae are

mostly unknown. It may l)e that other species may be found to

have this leaf-mining habit when their habits are studied.

^^OVEMBER 5Tn, 1911.

The one hundred-eleventh regular meeting was held in the

usual place, President Swezey in the chair. Other members

present: Messrs. Giffard, Ehrhorn, Fullaway, Illingworth,

Kuhns, Osborn, Pemberton and Potter; and ]\[r. C. F. ]\[ant,

visitor.

Minutes of previous meeting read and approved.

]\[r. Swezey proposed the name of ^Ir. C. F, Mant for active

membership in the Society.

EXT().\rOI>OGTCAT> PROGRAM.

Mr. Ehrhorn read from the October, 1914, number of

Science, a paper by Fernando Sanford of Stanford University,

giving results of the use of Cyanide of Potassium injected into
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boles bored in tbe trunks of trees as a remedy for scales and

otber sap-feeding insects.

Mr. Osborn in re])orting on tbe present distrilnition of tbe

Jassid, D rare 111acephahi moll ipes. gave tbe following points on

Oabn at wbieb be bad collected it on rice: Waipio, Marcb 12,

1914; Hononlinli, April 20, lOll; AVaiabok", July 0, li)14;

Pmiahui, Angnst 9, 1014.

Mr. Osborn reported tbat on October 10, and for a week or

more tbereafter, be bad observed at Waikiki Beacb large nnm-

bers of tbe small :fly Seatella liawaiiensis var. sexnotafa. Tbey

liad not ]n-evionsly attracted any attention.

Mr. Fnllaway briefly summarized and mentioned certain

interesting features of a recent paper by Professor V. L. Kel-

logg of Stanford University on tbe "Ectoparasites of Mammals.''

(American Xatnralist, May, 1914.)

Prof. Illingwortb stated tbat at present be could find no

evidences of tbe activity of tbe palm leafroller {Omiodes hlacV-

hurni), tbat on tbe trees previously infested by it none of tbe

stages of tbe insect were to be found at tbe present time. ]\Ir.

Swezev ex]u-essed bis opinion tbat tbis was remarkable for wben

be bad previously made some studies on tbis pest be could find

one or more stages of tbeni present on tbe trees at all times,

tbo at certain seasons tbey were scarcer tban at otbers.

Mr. Swezey exbibited adult specimens of Trynoxylon sp.

wbicb were reared from tbe nest in corrugated paper tbat be bad

exbibited at tbe previous meeting.

Mr. Swezey also exbibited male and female specimens of a

species of Tiphia recently introduced from Ja])an by ]\Ir. Muir,

to attack tbe grubs of tbe beetle, AnomaJa orientaVts.

Investigation of Spread of Fruitfly Parasites in Kona, Hawaii.

BY W. .\I. (ilFKAKO.

Investigations as to distribution of Opius Jiumilis and Dia-

chasma tryoni tbrougbout tbe coffee fields in Soutb and iSTortb

Kona, eitber one or botb of tbese baving been collected by W. M.

Giffard and Dr. E. A. Back in tbe following fields over a dis-

tance of twenty-six miles between October 28tli and 31st botb

inclusive, viz.

:

(In all tbese fields Dr. Back gatbered sam})les of ripe ber-

Proc. Haw. Ent. Soc. Ill, No. 2, July, 1915.
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ries ;ni(l citluM" saw or took parasitt's, whilst (liffai'd ('(Hifiiu'd

his work to colU'ctiiiii- adult speciinons on the wiiiii """ hy swee])-

lUiX. Ill all iiistaiu'cs only a small nnniJK'r of ])arasites were

taken, many of those captured havini;- heen liherated.)

SolTIl KoXA.

Xo. 1. Get. ol, 1914. At Kalahiki, one and one-half miles

south from ITookena ('liureli on main road. Field scarce of ber-

ries, (^anght nine specimens (DiacJiastna fri/oiii, all S S ).

Parasites ]>leiitifnl.

Xo. -2. Oct. ''51, 1914. At llookena, opposite clinrch on

main road. I jerries plentiful in this field. Saw many para-

sites. Caught six specimens {Diacltasnia, 4 c5 6,29 9 ).

S])ecial. Oct. :?S, 1914. At ITonannan, opposite llonaniiau

store on main road. In this field in which berries were plenti-

ful six s])eciinens of both species (2 Opiiis $ S and 4 Didcluis-

111(1 6 S ) were taken by W. M. Giffard, being the first taken

during the ])eriod of investigation whilst Dr. Back was gather-

ing berries from a field one mile manka of the store where the

original Dlacliasmas were liberated in Jnne, 191;}. Large num-

bers of parasites seen in this makai field by W. W. (Jiffard.

Xo. ;i Get. 29, 1914. At Honaunan, one-half mile manka
ITonannan store. Gn this day Dr. Back took seven specimens

while collecting berries (4 Opius 2 S S , 2 9 9 and o Diarlias-

nia 6 S ).

Xo. 4. Get. 29, 1914. Gne-half way between Honaunan
and Kahaloa in coffee field op|)osite new Bisho]) Estate road

junction with main road. Ganght .") s])ecimens (4 Opius and 1

Dlachasma, all i i ).

Xo. 5. Get. 29, 1914. At Kahaloa near Michado store.

Berries and parasites plentiful. Ganglit 10 s])eciniens (all

Opius. 2 9 9 and 8 <? 5 ).

Xo. (). Get. 29, 1914. At Kealakekua, o])i)osite Capt.

Cook coffee mill. Berries fairly jilentiful with many parasites.

Caught 7 specimens (5 Opius. 4 £6,1 9 and 2 Diachasma,

1 $\l 9 ).

Xo. 7. Get. 28, 1914. Gn makai road to Xa})oopoo on land

of Kahaloa. In field opposite school house. Berries not ]>len-

tifnl. Took 2 specimens (Opius. both 9 9).

Xo. S. Oct. 28, 1914. Gn same road in field opposite
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papaia grove. Berries not plentiful. Took 2 Op'ins $ $ and
1 Diacliasma S .

Xo. 9. Oct. 28, 1914. On same road one-fonrth mile near-

er Paris ranch house. Took 1 specimen Opius. S . Berries

not plentiful. i\". B.—^.Parasites evidently scarcer in fields along

lower Kealakekua or Xapoopoo road than mauka, as fewer were
seen.

Xo. 10. Oct. 30, 1914. At Kainaliu opposite Hiwashta
grocery store about two miles north from ]\riss Paris', took o

parasites (all Opius. 2 $9,1 S ). Saw numbers of parasites.

Coffee berries plentiful.

Xo. 11. Oct. 30, 1914. At Honalu about four miles north

from Miss Paris'. Took two parasites (both Opius, 1 <5 , 1 9 ).

Saw a few others but berries not plentiful.

Xo. 12. Oct. 30, 1914. At Keauhou about three-fourths

mile south of Kailua road junction. Took 6 parasites (all

Opius, 5 S S , 1 9 ). Saw^ numbers. Coffee berries plentiful.

Xo. 13. Oct. 30, 1914. At Kahaluu (Bishop Estate land)

in Oka's coffee field, about two miles south of ITalaloa. Took
12 parasites (all Opius. 11 S S , 1 9). Saw large numbers.

Berries not verv plentiful.

Xo. 14. Oct. 30, 1914. Lanihau, in field opposite store

of Xakahara, about three miles north of Ilolualoa postoffice.

Took 5 specimens (all Opius, 6 S ). Both berries and parasites

plentiful.

Xo. 15. Oct. 30, 1914. At Holualoa, in field of Hyashi-

hara, where a second tent containing Opius humilis were liber-

ated, I took 1 Opius. 9 , and a small Braconid sp. The same
conditions prevailed in this field as in that of Kiniura.

Xo. 10. Oct. 30, 1914. At Holualoa, in fields of Kimura,
where a tent containing original Opius liumilis parasites were

liberated. In field makai of Yokoyama store on main road I

saw no Opius at all but Dr. Back says he saw two. Coffee ber-

ries were scarce, crop having been picked. On same land mauka
of road I took 1 specimen (Opius. 9 ), but there was likewise a

scarcity of berries.

Xo. 17. Oct. 30, 1914. At Kalaloa, about 21/0 or 3 miles

nortli from tbird junction of road to Kailua beyond Honokohau.
T(i<ik 12 .s])e('iiii('ns ( (i Opius. 2 5 <? , 4 9 9, and Diarhasma.

I
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P) 6 S ,
."> $ 9 ). CoffVc in this small field was wild, ()V(_'ro;rown

and nncultivat(Ml, wirli hcn-ics onlv fairly ])lcntifnl. Saw many

parasites.

XOKTII KOXA SOUTH KOXA

From Kealakekna to and be- From Kealakekiia to and 1)0-

vond llonokolian; IT) miles yond Hookena ; 12 miles

)pnis
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ii widei' a])ai-t than those of line /; spiracles cirenlar, dark mar-

gined ; skin minntely roughened ; anal comh of five stiff bris-

tles.

PUPA. Abont Tnmi. ; pale yellowish brown ; wing-sheaths

and posterior leg-sheaths extend to the apex of 4th abdominal

segment ; antenna-sheaths shorter ; segments 8-7 with two trans-

verse rows of verv fine backwardly direetd spines, one row on

segments 2, 8 and 9 ; cremaster curved ventrallv, with several

hooked bristles ; spiracles slightly raised. Pnpa enclosed in

cocoon made by rolled-over edge of dead leaf.

Semnuprepia fuscopurpurea n.sp.

Antennae and palpi fuscous. Head and thorax purplish fuscous.

Forewings uniformly purplish fuscous, cilia light fuscous; expanse

21mm. Hindwings and cilia pale greyish. Abdomen light fuscous.

Legs light fuscous, hind ones paler.

HAB. One male collected on ^It. OlymjMis, Oahn, Jannary

30, 1918.

^^(nuuoprepia frrruginca n.s]>.

Antennae fuscous, basal joint ferruginous. Palpi ochreous. paler

on their inner sides, terminal joint hardly as long as median. Head

and thorax ferruginous. Forewings uniformly ferruginous with no

markings, cilia ochreous and ferruginous mixed; expanse 25-26mm.

Hindwings greyish ochreous, cilia ochreous. Both tvings fuscous in

disk below. Abdomen uniformly ochreous. Legs ochreous, fore and

mid-femora and tibiae with a ferruginous tinge; hind tibiae with long

ochreous hairs dorsally.

HAB. Mt. Olympns, Oahn, January 11, 1914. A male

and female ])red from pnpae collected in dead l)ranches of a

Cheirodendron tree.

PUPA. 12nmi,
;

pale reddish brown; antenna-sheaths,

wing-sheaths and posterior leg-sheaths extend to near the apex

of 5th abdominal segment; segments 4, 5 and G movable; cre-

master blnnt, with 6 or 8 hooked bristles.

(IrarUarid iircrdclJn n.s]i.

Antennae l^/i, ochreous, fuscous on apical fourth. Palpi white,

sometimes somewhat fuscous externally. Head and thorax white,

sometimes ochreous. Front wings ochreous, an oblique whitish streak

from 1/4 of costa to near middle of wing, connected with dorsum by

two wide oblique whitish streaks, another outwardly oblique narrow



95

whitish streak at 3/4 of costa not meeting a large whitish extension

from tornus, a small whitish costal spot just before apex; all of these

whitish streaks more or less bordered by fuscous, sometimes the

whitish markings are pure white and sometimes they are ochreous

concolorous with the other ochreous portions of the wing; cilia whit-

ish ochreous, slightly fuscous at tips and a dark fuscous line at base;

expanse 7-9mm. Hind wings greyish fuscous, cilia paler. Abdomen

greyish fuscous. Legs ochreous, fuscous above and tarsi barred with

fuscous.

HAB. Alt. Tantalus, Oalni, :\rareh 15, 1014; 13 speci-

mens reared from mines in leaves of Uvera sand iricerms : and

ao-ain March 16, 1915, 20 more specimens reared from minccl

leaves of tlie same tree.

LARVA. Fnll-gTown larva about (imm. ; slender, segment

2 nincli enlarged, head mostly retracted into it; pale greenish

head strongly hilohed, testaceous with hrown sntnres, eyes hlack
;

cervical shield slightly testaceons and roughened on the disk ; a

similarly roughened area on ventral side between the legs, black

lengthwise in middle ; abdominal prolegs on segments 7-9.

PT'PA. Ptipa slender, 4mni., pale greenish; wing-sheaths

extend to apex of otli abdominal seginent, free beyond 4th seg-

ment ;
posterior leg-sheaths extend to apex of abdomen ; an-

tenna-sheaths extend to apex of abdomen and cnrve up over the

back to al)ont middle of abdomen ; cremaster rounded, miarmed.

]\riXE. The mine at first is a small roundish blotch becom-

ing irregular as it becomes larger from the eating of the larva

within. The larva emerges to spin its whitish cocoon on the

surface of the leaf.

The moths emerged from the cococms in about ten days.

PARASITES. From the lot of mined leaves collected

Alarch 15, 1914, 19 specimens of a new species of Sierola

emerged; and from the lot collected March 16, 1915, two speci-

mens of Oinphale metalljcus emerged, also 9 specimens of an

midetermined Chalcid. x^early as many parasites as there were

moths.

GrncUaria ureraiia n.s]i.

Antennae IVo, fuscous, paler at the apex. Palpi whitish, terminal

segment fuscous externally. Head dull ochreous. Thorax pale brown-

ish ochreous. Front wings brownish fuscous, apical fourth pale lemon

yellow; three narrow white streaks extending inwards from the dor-

sum about equally spaced, wider at base, tapering to apex which is
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bent outwards, the third one of these meets a white line outwardly

oblique from 2/3 of costa; some pale bluish scales preceded by a

black spot at apex of wing. Cilia on apical fourth of costa alternating

four white and four fuscous spots, terminal cilia fuscous, yellowish

at base. Expanse of wings 9-llmm. Hind wings and cilia light fus-

cous. Abdomen greyish fuscous. Legs ochreous, fore and mid tibiae

fuscous above, tarsi barred with fuscous.

HAB. Mt. Taiitalns, Oalm, March 16, 1915. Eight spec-

imens reared from mines in the leaves of Ureiu sandiricpnsis,

at the same time and from the same lot of leaves as the preced-

ing.

MIXE. The mine is very slender where it starts from an

egg placed on the nnder side of the leaf, it gradually widens as

the larva grows, hecomes serpentine and towards the last en-

larges to a blotch. The larva emerges to spin its whitish cocoon

on the surface of the leaf. The moths emerged from the cocoons

in about ten days.

Philodoria pipfuricoJa n.sp.

Antennae dark fuscous. Palpi whitish, median joint slightly fus-

cous externally. Head and thorax slaty fuscous. Forewings with basal

portion fuscous to about one-third of costa and to two-thirds of dor-

sum, beyond this orange; a white line on costa from near base to

about two-thirds, where it bends inward and extends a little farther to

join a transverse white band at the end of the cell, this band widest

in the middle where it has mostly pale-blue scales; an oblique white

spot near middle of cell, sometimes reaching dorsum; cilia fuscous

with two white spots in costal cilia, one of them at the end of trans-

verse white band, the other smaller and a little nearer the apex; a

large pale-bluish patch in apical cilia; expanse 6-7mm. Hindwings

and cilia dark fuscous. Abdomen dark fuscous, it and thorax as well

whitish below. Legs fuscous, whitish below.

HAB. Punaluu, Oahu, September 13, 1914; 10 speci-

mens bred from mines in the leaves of Pipturus.

LARVA. 7mm.
;

pale yellowish ; head with a dark brown

or blackish spot in each lobe, deeply bilobed and mostly re-

tracted into segment 2, which is wider than the rest, other seg-

ments gradually tapering backwards; distinct constrictions be-

tween segments ; cervical shield somewhat roughened, two pale

brownish longitudinal streaks; thoracic legs feeble; abdominal

prologs on segments 7-9.

PUPA. 3mm.; very pale brownish, abdomen yellowish;



97

wiuii'-slieatlis pointed, oxtendiiiii' to ."itli alxloiiiiiuil sconuMit ; ])os-

toi-ior leg-sheaths extend to apex of ahdonien ; antcnna-sheatlis

extend hevond apex of abdomen and cnrve ovei- doi-sallv and

forward ahont two seo-nients.

]\IIXE. At first serixnitine, later a l)l<»rcli. The larva

eniero'es to spin a light hr(^wnish cocoon on some convcMiient

snrfaee.

P."fr()c]iroa triftisclafd n.sp.

Antennae black, ringed with white. Palpi fuscous and white mixed.

Head and thorax dark greyish fuscous. Forewings black, greyish fus-

cous at base; three white transverse bars at one-fourth, one-half and

three-fourths respectively; a few white scales at termen; a small

orange patch following and contiguous to the first white bar; a large

orange patch occupying most of the space between second and third

white bars; cilia greyish fuscous, black at base on apex and termen.

Hindwings and cilia greyish fuscous, the cilia a little paler. Abdomen

dark greyish fuscous. Legs black, spotted with white. Expanse 6mm.

IIAB. Laupahoehoe, Hawaii, May 11, 1011. One fenuile

bred from a case fonnd on rocks at the t(^p of the sea-eliff.

LAKVAL CASE. 3nnn. long, oval, of white silk covered

with minnte particles of sand and dirt.

DECEMBER lOni, 1914.

The postponed one hnndred-twelfth regnlar and tenth an-

nnal meeting of the Society was held in the nsnal place, Presi-

dent Swezey in the chair. Other members present: Messrs.

Back, Ehrh'orn, Illingworth, Knhns, ^hni\ Osborn. Pemberton

and Potter ; and Mr. Poole, visitor.

]\Iinntes of previons meeting read and approved.

]\rr. C. F. ]\rant was elected to active mend)ershi]i in the

Society.

Treasnrer's anmnil report rendei-ed and accepted.

As the Treasnrer's report showed a deficit, ]\Ir. Mnir moved

that a committee be appointed to consider means of improving

the financial condition of the Society. The motion carried and

the President appointed ^lessrs. Giffard, ]\[nir and Fnllaway

on the committee.
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ENT()]\rOLOGICAT. PROGKA]\r.

]\fr. Ehrhoni stated that from some egg-ehisters of the man-

tid, Paratenodeva si)i^nsis, which were sent him from Hawaii

several months ago, he liad succeeded in rearing an adnlt fe-

male, from which he had already secured one egg-cluster. In

growing to maturity the nymph had been fed on a succession

of insects composed of plant lice, fruit flies, melon flies, bees

and grasshoppers respectively. He stated that the adult showed

from repeated experiments, an instinctive tendency to avoid a

bee's sting when capturing and holding it.

Mr. Swezey exhibited a specimen of the Megachilid, TAthuf-

(jus albofimhrlaius, taken by him on Coconut Island in Kaneohe

Bay, Oahu, Xovember 15, 1914; where he had found it in its

nest in a hole excavated in the pithy base of a dead date-]ialm

leaf. It Avas the first observation of the nesting habits of this

bee in the Hawaiian Islands, tho an occasional specimen has

been taken during the past ten or twelve years. In the nest no

cut leaves are used as Megachile •palmarum does, but a mass of

pollen is simply stored up on which the egg is laid quite similar

to the large carpenter bee, Xylocopa hrazilianorum. Mr. Swezey

also exhibited a specimen of Lithuir/us alhofimhriatiifi taken

from a nest in a dead tree at Suva, Fiji, July, 1912. The

species was originally described from Tahiti.

]\rr. Swezey stated that he had taken 5 more specimens of

the Coniopterigid, Conlocompsa vesiculigei'a, since the cajiture

of the first one mentioned at a recent meeting of the Society.

They were attracted to lights at his house in Kaimuki. Mr.

Pemberton stated that he had recently found them quite numer-

ous al)oiit his lamp in Alanoa in the evenings.

Insects from French Frigate Shoals.

BY OTTO II. SWEZEY.

The following insects were found on a collection of ]ilauts

made by Dr. AYm. Kerr, surgeon of the U.S.S. ''Rainbow", nt

French Frigate vShoals, Octol)er, 1914. The plants were col-

lected on a sand island whicli had an elevation of al)0ut seven

feet. They were collected just before departing from the island

to return to Honolulu, and were still in fairly fresh condition

when i'ec('i\-ed a few days later:

(1) Ant, Moiiomorunn drsfrurfor (Jerd.). A few d<\ul
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s]H'ciiii('iis t'ouiid (Ui llic uhiiiduliii- srciii of Hoc rlnid via (lijjtisit:

{•1) Xoctnid Moth. Two small larvae t'duiid on llo")--

liaavid. Wvvv kept alive to try rearinii,' the moth.

(
.") ) Phune moth, TrirJioptihis o.ri/darfi/J IIS (Walk.). Sev-

ei'al larx'ae on HocrlKiii rin.

(4) Tineid moth, Erciuu'tis s]). A small larva in dead

^tem of iirass, Moncniia rcpens.

(.")) Seolytid beetle, XyJchorus sp. i A minnte s)te('iuien

in the same dead grass as Xo. 4.

((i) ]\realybug', Pseiidorornis riiyal iis. On I'orl iilaca ole-

riicea.

(7) Plant lonse, Aphis r/ossijpii Glover. On Pdrfiilara.

The following officers were elected for 1015:

President E. ^f. Ehrhorn

Vice-President ..-J. F. Illingworth

Seeretarv-Treasnrer ..H. T. Oshorn

AXXUAL ADDKESS

A Preliminary List of the Hymenopterous Parasites of

Lepidoptera in Hawaii,

BY OTTO H. SWEZEY.

AVhile collecting and rearing larvae in niv lifediistorv stnd-

ies of Hawaiian Lepidoptera during the past ten years, I have

secured a good many records and notes on their parasites. Often

when I have collected a batch of caterpillars in the mountains

and l)ronght them in for rearing, I would get.no a<hdt moths,

but all specimens yielded parasites instead. I have thought it

advisable to publish the list of parasites and any observations

on their habits that I have thus far obtained. I have embodied

also parasite records of other observers: Dr. P. 0. L. Perkins,

D. T. FuUaway, W. M. Giffard, E. M. Ehrhorn, E. W. Terry,

and H. O. Marsh. •

The parasites of cosmopolitan and introduced Lepidoptera

are included with the others Most of the parasites treated of

Proc. Haw. Ent. Soc. Ill, No. 2, July, 1915.
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are native, but there are quite a number that have been pur-

posely introduced. There are also a few that, tho originally

described from here, are not to be considered as endemic, for

they are also now known elsewhere. There are a few also that

have made their appearance here the past few^ years thru the

channels of commerce, at least not purposely introduced. Some

of these have not yet been determined.

Other factors are also active in keeping the Lepidoptera in

check, but it is very certain that the Hymenopterous parasites

play an important part, and are largely responsible for the

scarcity of many of the native species of moths in the mountains

of the Hawaiian Islands. As proof of their scarcity one has

but to spend a day collecting moths or caterpillars in the moun-

tains.

Another indication of the scarcity of many species is fomid

in the Fauna Hawaiiensis. With all the thoro collecting by Dr.

Perkins, of the 310 species of Macrolepidoptera listed or de-

scribed in the Fauna, 44 species or 14% were described from

single specimens; and 36 species or 11% were described from

but two specimens. Of the 441 Microlepidoptera, 106 species

or 24% were described from a single specimen; and 71 species

or 16% from but two specimens. Taken as a whole, 20% of all

the species were described from single specimens, and 14%
from but two specimens. If the introduced species were sub-

tracted from the total number, and these percentages taken only

on the native species they would be still higher.

Of course there are some species of moths that are kno\m

to be common or abundant in the mountains, so much so that

sometimes their caterpillars are found defoliating the particu-

lar trees or shrubs on which they customarily feed. This may

be due to the fact that usually the relationship between insect

parasites and their hosts is such that there is a variable ratio

in numbers between parasite and host, depending often on some

conditions which are more favorable or more detrimental to

one or to the other, the host or the parasite, sometimes the one

being most affected and sometimes the other. Oftentimes, as

with certain leaf-miners, from the appearance of the leaves on

the trees it would seem that the moth should be numerous ; but

when the mined leaves are collected to rear the moths it is found

that they had mostly been parasitized.

There are yet many parasites whose hosts and habits are

unknown. The recording of all observations to date will fur-
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nish a basis fur further research in this line. 'I"he systeiiiatie

arrangement used in the Fauna has been f<»ll(>\ve<h It is to he

regretted that a nund)er of species have not been s])ecifically

determined, and those that are new species are yet nndescribe(h

The greater number of these' records of rearing of parasites are

from the ishmd of Oalni, and chiefly from Honolulu and the

mountain ridges near Honolulu.

Family Betiiylidae,

Sierola nwlol-aiensls Ashm.—Reared from the sngar cane

bud-moth, Ereiinefis flavistriafa AValsm. In one lot of cocoons

collected, it was found that one-third of the larvae had l)een

parasitized. The female Sierola stings the host larva and depos-

its one to several eggs on it, which soon hatch. In one instance

9 larvae were found on one host caterpillar. The larvae obtain

their growth in a few days, feeding externally on the host ; they

then make their cocoons close together, often connected and with-

out distinct form. Probably the habits of other species are sim-

ilar, tlio I have not had definite observations on any of them.

Sierola dichroma Perk.—Reared from a larva of Kacoleia

scotaea Hamps.
Sierola flavocollaris Ashm. and Sierola sp.—Reared from

Aristotelia elegantior Walsm., a Gelechiid occurring in the fruits

of Gouldia coriacea.

Sierola n.sp.—Reared abundantly from mines of Grnrilaria

ureraella, a leaf-miner in Urera sa7ulwicensis.

Sierola sp.—I have reared undetermined specimens of sev-

eral species of Sierola from Archips capucimis (Walsm.), Capua

cassia Sw., Epagoge infaustana Walsm., Bafrachedra n.sp. on

Elaphoglossum, Philodoria splendida Walsm. and Gracilaria

mabaella Sw.

Scleroderma sp.—Reared from cocoons found in dead wood

near the dried remains of larvae of Hyposmocoma chilonella

Walsm., which is a dead-wood feeder. I presume that the lar-

vae feed externally on their host the same as those of Sierola do,

tho I have not actually seen them. The cocoons are similar to

those of Sierola.

Parasierola sp.—Reared from GelecJiia gossypiella

(Sandrs.) by Mr. Fnllaway.

Cephalonomia sp.—Reared from Epli-estia elutella Hb.

(Ehrhorn).
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Family (/iiaixididae.

Clialcis ohsriirata Walk.—This parasite was introdneed from

Japan by INIr. Koebele in 1S1>5, to prey upon the palm leaf-

roller (Nacoleia hJaclxhurni Bntl.) and the sngar cane leaf-roller

(Nacolela accepta Bntl.). Besides these hosts it attacks qnite

a nnmber of moths. I have reared it from Plusia chalcites Esp.,

Simplicia i-nlxistalis Gnen., Phhjrf(tenia dcftpecta (Bntl.), P.

nlf/resrens (Bntl.), P. stellata (Bntl.), Archips posfviftanus

(Walk.), Amorhia onir/ratella Bnsck., Crocidosema plehinna

ZelL. CrypiopliJ-ehia Ulepida (Bntl.), and Ereinietis siwidans

(Bntl.) ; and it has been reared from Nacoleia monogona jNIeyr,

by Fnllaway. The Tortricid Amorbia emigratella has of late

years been its favorite host. The adult parasite stings and ovi-

posits in the pnpa of its host, where the parasite grows to matur-

ity. It gnaws its way ont at maturity. It is found to vary

greatly in size, according to the size of its host. The species of

Kaeolein and Plusia furnish food enough for a normal-sized

adult, but such small hosts as Phh/efaenia despecta and Crocido-

sema pJehiana furnish hardly enough food, and the parasites

emerging from pupae of these species are often very small.

There is never more than one parasite per host pupa. It is occa-

sionally reared from the puparium of a Tachinid (Chaetogaedia

monficola Big.) in the pupa of Plusia. This may be called an

accidental hyperparasitism.*

Clialcis polynesialis Cam.—Beared from pnpa of Homoeo-

soma Jium-eralis (Bntl.). Probably parasitic on other Phycitids

such as flour moths, as it has been collected under circumstances

which would lead one to infer this.

Hocl-eria sp.—This is an accidentally introduced parasite

which has become abundant of late vears. I have reared it from

pupae of Eph-estia ehifella Hb. and Corcijra cephalonica Stn.,

cereal moths; Pijralix inauritialis Boisd., the Pyralid feeding in

old Polistes nests; and Stoeherhitias iestaccous Bntl., a Gelech-

iid whose larva feeds in dead grass and other decaying vegeta-

tion. Mr. Fnllaway has reared it from Gelecliia gossypiella

(Sandrs.), the pink cotton boll-worm.

"Recently this chalcid has been bred from (IcJrchhi f/ossifiiiclhi by
Mr. August Busck. [Ed.]
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Family Excviri'iuAK.

EiipclDiHs dijsotithrias Perk.— Ivearccl from I'li li/rlaciild oni-

rtuifias ^levr. hv Fullawav.

Ellpel III IIS s])|).— 1 have rearcMl thr(H' uiidctcrmiiicd species

of tliis o-einis from .])n])ae of three different hosts respectively:

Arisfoh'lid elcf/iniflor Walsm., ArisfotcJia tneudax Walsm., Aris-

fotrlid II. sj). in i>alls on Gouldia. /lelcrocrossa suhumhrata

Walsm., JJalrachedra mphroniella AValsni., S-emnoprepia sp.

There is a large number of native species of theis genus. Among
them different species have hosts among several different or-

ders, an<l there is no doubt but what several more species will

be found to ]iarasitize Lepidoptera when their habits are studied.

Family Eitlophidae.

Oiiiplidlc incf alliens Ashm.—Reared from AristoteJ'ia u.sp.,

a leaf-miner in Kadua; Ileterocrossa subumhrafd Walsm.

;

Heterocrossii inscripta Walsm. ; Heterocrossa sp. in fruit of

Suttonia ; Gracilaria /'pibathra Walsm,, leaf-miner in Dubau-

i'la ; Gmcilayia mahaeUa Sw., leaf-miner in Maha; Gracilaria

margincstrigafa Walsm., the leaf-miner in Sida; Cryptophlebia

vulp^s Walsm. in koa pods (Terry) ; Bedelia orchilella Walsm.,

the sweet ])otato leaf-miner (Fullaway) ; Hyposmocoma litii-

rafa Walsm. (Fullaway). The larva of this parasite feeds

singly, externally on the host larva and pupates by the remains

of the latter. It and other species of the genus kill an enormous

number of leaf-miners and other Micros. I have reared a num-

ber of close-related parasites from leaf-miners and other jMicro

larvae.

Omphalc sp.—Reared from the larval case of Hyposmocoma
JHuraia Walsm.

MeJiitobia liairaiiensls Perk.—This minute insect is nor-

mally a parasite on Aculeate Hymenoptera, having been found

parasitizing Seclipliron caementarium (Drury), Pison hospes

Smith, M-pgacliile palmarum P., and Odynerus nigripennis

(Holm.). I have also found it breeding on the larvae of the

sugar cane bud-moth, Ereunetis flavistriafa Walsm. In a lot

of 50 cocoons of this moth collected in cane at the Experiment

Station, H. S. P. A., 12% w^ere parasitized by this insect. At
another time, of 27 cocoons there was a parasitization of 77%.
The eggs are laid externally on the host larva after it has made
its cocoon. Thev soon hatch, and become fuU-ii'rown in about
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a week. I have found as high as 45 per host. (In some Hj-

menoptera I have found several hundred per host. Once I

reared 338 from one larva of Megachile palmarum.) Pupation

takes place where the larvae have fed, and where they have

been numerous the pupae lie in a mass. The pupal stage is

about two weeks.

Family Trichogrammidae.

Pentarthron flavum Perk.—This tiny egg-parasite I have

reared from eggs of Vanessa tammeamea Esch., Deilephila li-

neaia Fab., Nacoleia accepta (ButL), Nacoleia hlachhurni

(Butl.), Nacoleia m-eyncl-i (Sw.), Archips postvittanus

(Walk.) and Amorhia emigratella Busck. From one to several

parasites develop in a single egg of the host, depending on the

size of the egg. From Nacoleia eggs I have had usually about

three per egg, while from the larger egg of Vanessa tammeamea,

24: emerged. This is a very beneficial parasite. It often de-

stroys a large proportion of the eggs of Nacoleia blachhurni and

Archips postvittanus, and recently Amorhia emigratella—many

egff-masses of the latter being found entirely parasitized. It

has a very short life-cycle. I bred a generation m 10 days.

The eggs of Bactra straminea are also parasitized, and Mr.

Fullaway has bred it from eggs of Heliothis obsoleta Fab.

Pentarthron semifumatum Perk.—Beared from eggs of Her

se cingulata Fab. (Fullaway). I have reared it from the egg of

Deilephila lineata. One one occasion I reared 7 of this species

and 7 of P. flavum from one egg of the latter.

Family Ichneumonidae.

Ichneumon I'oehelei Sw,—This parasite was introduced

from America by Mr. Koebele about 15 years ago. It parasit-

izes Cirphis unipiincta (IIaw\), the army-worm, Agrotis ypsi-

lon Rett., the black cutworm, and probably other related cater-

pillars, but does not accomplish much good, as it does not appear

to be very prolific. The parasite stings an egg into the cater-

pillar, where the egg hatches and the larva grows while the

caterpillar is obtaining its growth. The host is not killed till it'

enters the ground to pupate. ' The parasite finally transforms

to the adult within the host pupa, without spinning a definite

cocoon—merely spinning a little silk on the inside of the empty

pupa case of the host. The adult finally emerges by breaking

an irregular hole at the anterior end of the pupa case.
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Eclitlironiorplia ftis:cafor (Fab.)—This lai'o-o rclnioum<mi<l

has a hirge nniuber of hosts. I have reared it from the follow-

ing: Vanessa tammeamea Esch., Lyca^na boetlca Linn., J'hisia

clialcites Esp., NacoJeia accepta (Bntl.), Nacolela hlach-hiinu

(Biitl.), Archips postvittanus (Walk.), Antorhia emigratella

Busck., Euhyposmocoma trivitella Svv. ; and Dr. Perkins i-e-

cords it from Vanessa cardui (L.). Vanessa tammeamea is its

special favorite. One can hardly collect a chrysalis of this but-

terfly that has not been parasitized. In my experience I have

collected but two which yielded butterflies instead of parasites.

Dr. Lyon tells me that Mrs. Lyon once collected a large number
of the chrysalids in the forests of windward Maui, and obtained

very few l)utterflies from them, the parasites emerging instead.

The female oviposits in the host pupa. The chrysalis of Vanes-

sa tamnieamea hanging fully exposed is easily found by it. The
pupae of Plwsia are stung thru the thin cocoon. The pupae of

leaf-rollers hidden by folded leaves are parasitized by stinging-

thru the leaf. Pupation takes place within the chrysalis, no reg-

ular cocoon being made, only a little silk being spun onto the

inner wall of the empty chrysalis. The adult parasite emerges

by gnawing a roundish lateral hole near the anterior end of the

chrysalis.

PimpJa liawaiiensis Cam.—Altho described from the Ha-

waiian Islands, Dr. Perkins is of the opinion that this parasite

was introduced from Mexico. It parasitizes pupae similarly to

Echthromorpha. I have reared it from Cryptohlah-es aliena Sw.,

Euhyposmocoma el'aha Sw., Nacoleia accepta (Butl.), Nacoleia

hJacl'burni (Butl.), Amorhia emigratella Busck, Archips post-

vittanus (Walk.), Cryptophlehia illepida (Butl.) ; and Dr. Per-

kins has reared it from Etlimia coloiwlla Walsm. also. Other

hosts are Gelechia gossypieUa reared by Fullaway, and Hypos-

mocoma Uturata Walsm.

Enlscospilu-s dispilus Perk.—I have reared this from Erio-

pygodes euclid'ms (Meyr.), so also has Mr. Fullaway. It very

likely parasitizes the caterpillars of related species as well.

Enicospilus spp.—Rreported by Dr. Perkins to parasitize

Agrotis sp., Scotorythra sp., and Pyralids. The females of this

genus oviposit in the caterpillars. The larva lives within, feed-

ing and growing, not killing the caterpillar until it has hidden

imder moss, bark, or in rotten wood, or in the ground to pupate.

The full-grown parasite larva issues from the host caterpillar

and spins a dense brown cocoon in which it completes its trans-
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formations. There are quite a number of species of this genus

here, and when their habits are fully studied they will prob-

ably be found to be parasitic on similar caterpillars to the above.

Atliyreodon dehiJis P.—I have reared from Phlyctaenia io-

crossa.

Ailiyreodon sp.—Dr. Perkins records it from a species of

Ph lyctaenia.

Atrometus taisatus Ashm.—I have reared from Hyposnio-

coma trimacidata.

Atrometvus sp.—I have reared from Aristotelia n. sp. in

galls on Gould ia. The parasite transformed to maturity within

the pupa of its host similarly to Echthromorpha.

Cremastus hymeniae Vier.—This undoubtedly is an intro-

duced species, for it w^as not known till 1910. It appeared on

the lowlands about Honolulu, l)ut has now spread to the moun-

tains as well, and all over the Island of Oahu. Its first notice-

able host was Hymenia recurvalis Fab., whose life-history was

being investigated by Mr. H. O. Marsh in 1910. Other hosts

from which I have reared it are: Genophantis lealii Sw., Phlyc-

tania platyleuca Meyr., PJilydaenia calcophanes Meyr., Plihjc-

taenia campylotheca Sw., Thyrocopa sp., CryptopliJehin HIepida

(Butl.), Capua santalata Sw., Batracliedra cuniculator Busck,

Petrochroa dimor-pha Busck, and Bacfra stramiuea.

Limnerium polynesiale Cam.—This must be an introduc-

tion, for its only known host here is the diamond-back cal)l)age

moth (PluteJIa macuUpennis Curt.), which it parasitizes very

extensively.

Limneriunt h]ac}A>urui Cam.—This species has a very large

number of hosts. I have reared it from the following: Nesa-

miptis ohsolcta (Butl.), Scotorythra sp., Nacoleia accepta

(Butl.), Nacoleia asaphomhra (Meyr.), Nacoleia anastrepta

(Meyr.), Nacoleia blachhurni (Butl.), Nacoleia localis

(Butl.), Nacoleia monogona (Meyr.), Phlyctaenia endopyra

Meyr., Phlyctaenia platyleuca Meyr., phlyctaenia campylothe-

ca Sw., Pyrausta const rlcta (Butl.), Pyrausta dryadopa Meyr.,

Mecyna aurora (Butl.), Scoparia sp., Platyptilia rhynchophora

Meyr., Homoeosoma humeralis (IButl:), G-enophantis iodora

Meyr., Phthorimaea operculella (ZelL), Mapsidius auspicata

Walsm., Batinch edra sp., Archips capucinus (Walsm.), Tortrix

metalhirr/ica Walsm., Tortrix thoracina Walsm., and Epagoge

infaustana Walsm. In addition to these, it was reared from

Phlyctaenia stellata (Butl.) by Dr. Perkins, from Phlyctaenia

I
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(h'specta (IJiirl.) l»v l^'^ki^s and Fullawav, and from Narolcia

co)ifinitafaHs (Wail.) bv Fullaway. The larvae live sin<>l_v in

the host larvae. The latter spins np for pupation hnt fails to

pupate, as about that time it has been nearly eonsumed by the

parasite within, which soon breaks out of the remains of the

host, finishes eating it except the sldn, and makes its eylindric-

oval cocoon within the cocoon made by the host. The adult

emerges therefrom in about ten days. The habits of the related

e-enera: Cremasius. Prisfomerus. are similar to this.

Pristomeriis hatraii-ensis Ashm.—Reared from Naeoleia ac-

repta (Butl.), Phlyctaenia chytropa Meyr. and Ilcierocrossa sp.

in Olea seeds. ]\rr. Fullaway has reared it from Ouiphisa anm-

tamosalis Guen. and Gelechia gossypieUa. I have seen the males

of this species in swarms in the air like one often sees gnats.

Lathrostizus insularis Asbni.—Breeds in the larvae of Plo-

dia interpundella Hwh., Ephestia eluklla Hid)., and probably

other flour moths. The adult parasite emerges from the pupa

of the host.

Family Bkacoxidae.

CheJoiias blacldjurni Cam.—This species has quite a num-

ber of hosts: Hymenia recurvalis Fab., Lineodes ochvca

Walsm., Uomoeosoma humendis (Butl.), Phfhorimaea opercu-

lella (ZelL), Batrachcdra cunicidator Busck., Phlyctaenia des-

pecta (bred by Perkins), Gelechia gassypiella (bred by Perkins

and Fullaway), Petrochroa dimorplia Busck (Perkins). The

larva of this parasite lives singly in the host larva. It emerges

from it after the latter has made its cocoon for pupation, and

makes its own white oblong cylindrical cocoon within that of

its host. I do not know whether oviposition takes place the

same with this species as with Chelonus texanus as reported by

W. D. Pierce and T. E. Holloway in Journal of Economic Ento-

mology, Vol. 5, pp. 426-428, 1912. According to their obser-

vations C. texanus oviposits in the egg of the host, but does not

prevent the hatching of the egg. The host larva grows with the

parasite in it, and later is killed, and the parasite larva emerges

and makes its cocoon as our species does.

Phaneroioma hairailoisis Ashm.—Reared from Stoeberhi-

nus testaceous Butl. Its white oblong cylindrical cocoon was

within the cocoon of the host. It probably parasitizes other

related Micros.
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Phanerotoma sp.—Two or three specimens were reared from

Myelois ceratoniae Zell., infesting the pods of Acacia farnesl-

ana.

Microdus hairaiicola Ashm.—I have reared it from Tliijro-

copa sapindielJa Sw., Stoeberhinus testaceous BntL, Batrachedra

rileyi Walsm., Ereunetis flavistrlata Walsm., and Gelechia gos-

sypiella; and Dr. Perkins reared it from Ereunetis simulans

(BntL), and Hyposmocoma sp. The larva of this species

emerges from its host when the latter has spnn its cocoon to pn-

pate, finishes eating the caterpillar, then makes its o\ni white

oblong cylindrical cocoon .within the cocoon of the host. The

adnlt emerges in abont two weeks.

Aponteles sp.—A species that first appeared in HonohiUi

in 1910, and has now become abnndant. I have reared it only

from Opogona aurisquamosa (BntL), bnt it probably attacks

other Micros whose larvae feed in decaying vegetation on the

ground. Mr. Fnllaway has also reared it from the same host as

above. I have not ascertained the feeding habits of the larva of

this parasite, bnt probably there is bnt one per host. Its white

oblong cylindrical cocoon is made in the cocoon of the host.

Protapanteles hawaiiensis Ashm.—I have reared this only

from cocoons in the larval cases of Oecia maculata Walsm.,

which it often parasitizes qnite heavily. Of 33 larval cases

collected at one time, 70% contained parasite cocoons. There

is one parasite per host.

Bracon omiodiroriim (Terry).—This was introduced from

Japan by Mr. Koebele probably in 1895, to parasitize the plain

leaf-roller and the cane leaf-roller, Nacoleia blachhurni and X.

acce.pta. I have also reared it from Hymenia recurvalis, and

once from either Archips postvittanus or Amorhia emigratelJn.

It mostly attacks the cane leaf-roller, however. Often as high

as 75 7f of the caterpillars in a bad outbreak of the cane leaf-

roller will be found parasitized by this Braconid. It is the

most important parasite on this pest. The parasite stings the

caterpillar so that it is paralyzed and remains so. The eggs

are laid on the exterior of the caterpillar, from 1 to 3, tho 6-8

are about the usual number. The eggs hatch in a day or two,

and the young larvae feed externally on the caterpillar, grow-

ing rapidly and becoming full-grown in about 3-4 days. The

cocoons are flattish and made on the leaf near the dried remains

of the caterpillar, more or less connected or in a mass. The
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adults emerge in about a week. The life-cycle thus being very

short—about 14 days.

Bracon sp.—I reared six of this parasite from cocoons of

Batrachedra cuniculator Busck, a leaf-minor in sedges in the

Kewalo swamps of Honolulu, in May, 1914. It was not pre-

viously observed here. Its larva feeds externally, one per host,

and makes its cocoon in the mine of the latter.

Hahrohracon hehetor (Say).—This is the abundant para-

site on the meal and flour moths, Plodia interpimdella and

Ephestia elutella. It is often to be found in large numbers in

the feed warehouses in Honolulu. From 1 to 8 eggs are laid

externally on the host caterpillar; they hatch in about a day,

and the larvae get their grow^th in three days, spin cocoons and

the adults emerge in about a week, so that the whole life-cycle

occupies but two weeks. The shortness of the life-cycle allows

for such frequent generations it is often very effective in con-

trolling the flour moths.

Bracon sp. ?—I have reared an undetermined Braconid from

the sedge stem-borer Bactra straminea (Butl.).

Bracon sp.—Reared from Gelechia gossypiella by Mr. Ful-

lawav.

JANUARY 7th, 1915.

The one hundred-thirteenth regular meeting of the Society

was held in the usual place. President Ehrhorn in the chair.

Other members present : Messrs. Fullaway, Illingworth, Kulms,

Mant, Muir, Osborn, and Swezey.

Minutes of previous meeting read and approved.

EXTO:S[OLOGICAL PROGRAM.

Mr. Swezey reported having found a wasp, PoUstes aurifer,

with a nest but recently started, on the under side of a stone

lying on top of the ground at Diamond Head, January 1st. It

being the earliest date at which he had observed these wasps

beffinninff their nests. Mr. Ehrhorn stated that he had noticed

a nest at the Outrigger Club about three weeks previously.

Mr. Osborn exhibited 28 specimens of Halohates sp. which

were collected on the beach at Waikiki, Dec. 19, 1914. Large

numbers of these bugs, mostly adults, were blown ashore during
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a three days' "Koua" storm. The species was apparently the

same as collected by Mr. G. P. Wilder from the surface of the

sea between Maui and Kahoolawe, October, 1913, and by Mr.

C. M. Cooke from the surface of the sea near Palmyra, July,

1913. There is no previous record of its capture on the shores

of Oahu.

Mr. Swezey exhibited an insect box made from a cigar box

lined with parafin instead of cork, and certain advantages of

this method of lining insect boxes were pointed out and discussed

by himself and Mr. Muir. Cheapness of material and ease of

preparation were factors in its favor. Mr. Muir stated that

he had learned that this method was being used at the British

Museum.

Hawaiian Species of Laboulbenia and Their Hosts.

BY OTTO II. SWEZEY.

The few species of LahouJhenki here listed with their hosts

are taken from Prof. Poland Thaxter's "Contribution Toward

a Monograph of the Laboulbeniaceae, Part II", ^lemoirs of the

American Academy of Arts and Sciences, Vol. XIII, Xo. VI,

1908.

The hosts are all species of Hawaiian Carabidae. Of the

34 species listed, 5 occur on Kauai, 7 on Oahu, 11 on ^laui. 6

on Molokai, 2 on Lanai, and 3 on Hawaii.

LahouJhenia hawaiiensis Thaxter:

- Atelothrus erro (Blkb.) Maui.

Atelothrus gracilis Shp. Maui.

Mauna frigida (Blkb.) .Maui.

Colpodiscus lucipetcns (Blkb.) Maui, Hawaii.

Chlpocaccus tantalus (Blkb.) Oahu.
" hawaiiensis Shp. Hawaii.
" lanaiensis Sh]). Lanai, ^Molokai, Maui.
" postlcatus Shp. Kauai.

Mesothriscus musical (Blkb.) Oahu.
" tricolor Shp. Maui, ^lolokai.

" (tltcrnans Shp. Kauai.

^

Proc. Haw. Ent. Soc. Ill, No. 2, July, 1915.
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MecycJoihovdx puxiUns Slij). Maui.
" ripe nil is Slip. Maui.
"

)iiOJi(ii'agus (Blkl).) ^laui.

llcinhuVnuii. Xuinerous iindotcnuined speciiiu'iis.

Lah Oldbe Ilia disciioclt'i 'I'liaxtoi-

:

Dlsenochus j'rdvlns Sli}). ^laiii.

" ato-rimu.s Slip. Kauai.
"'

siilcipe)inis Slip. Kauai.

Aiicliuiiipiius (Kjonoides Slip. AEaiii.

Brosconyniiis optafus Slip. Oalin.

Lahoidhcnia splii/ri Thaxter:

Metroineiius rnliginosus (Blkl).) Oaliu.

epieurus (Blkl).) Oalni.

" hdlfrons Slip. Molokai.

Laboidhenia cauVicidata Thaxter:

CoJpocaccHS laiiaieiisis Slip. Lanai. Mani, Molokai.

" marginahis Slip. Kauai.

Atelofhrus dcpressus Shp. Lanai.

constiictus Shp. Molokai.

Mcsofhriscus liairaii-ensis Slip. Hawaii.
'' alternans Shp. Kauai.
" musicola (Blkb.) Oahu.

Mciromenus fraudator Shp. Molokai.

and other undetermined specimens.

Lahoidhcnia caidiciihda var. proli.ra Th.

:

MesotJiriscus tricolor Shp. Maui, ^lolokai.

" coUaris Slip. Molokai.

Mctronicniis acqualis Shp. (^ahn.

Lahoidhcnia caidicahiia var. spccfaJnh Th.

:

Mciromcnu-s caliginosus (Blkb.) Oahu.

mutahilis (Blkb.) Oahu.
" hdifrons Shp. Molokai.
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FEBRUARY 4th, 1915.

The one hundred-fourteenth regular meeting of the Society

was held in the usual place, President Ehrhorn in the chair.

Other members present: Messrs. Giffard, Fullawav, Illing-

worth, Osborn and Swezev.

Minutes of previous meeting read and approved.

ENTOMOLOGICAL PROGRAM.

Mr. Osborn exhibited a series of 2 females and 3 males of

Nesoplirosyne ninihicola Kirk. These were collected bv Prof.

W. A. Bryan on the Island of Lanai at an elevation of 3400

feet. The male of the species appears not to have been described

or collected before.

Mr. Osbom also exhibited specimens of the fly Scatella ha-

waiiensis Grim., collected at Waiamao, Oahu, about 1200 feet,

on the wet stones about a waterfull, January 17, 1915. Mr.

Swezey called attention to the fact that the common form of

this species, named var. sexnotata by Terry, had apparently not

been published.

Mr, Swezey exhibited a specimen of Tenebroides nana

Melsh., collected by him in his house at Kaimuki. It has not

been previously recorded here.

Mr. Swezey also exhibited a moth reared from a caterpillar

on Boerhaavia, collected by Dr. Wm. Kerr of the U.S.S. Rain-

bow at French Frigate Shoals in October, 1914. The moth had

but recently emerged and appears to be a new species of the

Agrotis group.

Dr. Illingworth exhibited specimens of insects mounted on

celluloid points and cards. A general discussion on insect pins

and methods of mounting followed.

Use of Cockroaches in Medicine.

BY J. F. ILLINGWORTH.

In reviewing the literature on the uses of insects in the

manufacture of various substances, I came across the following

interesting note in IMerck's 1907 Index, of the use of cockroaches

in medicine

:
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''Blatta.

(Cockroacli) Penplaneta orientalis.

Constituents: Blattaric acid; antihydropin ; fetid, fatty oil;

uses: Internal, in dropsy, Bright's disease, whooping-cough,

etc.

—

External, as oily decoction for warts, ulcers, boils, etc.

Doses: 10-15 grains in dropsy, as powder, or pills; or -1 fluid

drams decoction."

I have noticed that our wingless, shiny species (Polyzoste-

ria soror Brunn.) emits a distinct pungent odor when disturbed,

which closely resembles that of the common Pentatomid bugs

—

the odor that we have often noticed on berries in the States

when these bugs have sucked them. Very likely these roaches,

also, have medicinal properties which may be of value when

they are properly investigated.

MAKCH 4th, 1915.

The one hundred-fifteenth regular meeting of the Society

was held in the usual place, President Ehrhorn in the chair.

Other members present: Messrs. Fullaway, lUingworth,

Ivuhns, Osborn and Swezey.

Minutes of previous meeting read and approved.

EXTO^^rOLOGICAL PKOGKA:Nr.

Dr. Illingworth reported on some observations made in a

poultry yard on the ant Pheidole megacephala, which in great

numbers were destroying the eggs of the hen flea, Xesfopsylla

(jallinacea. They were also getting the flea larvae and an occa-

sional adult ; in several instances they were observed picking

fleas which had been killed by creosote from the combs of the

hens. He also mentioned the destruction by ants of the larvae

of the monkeypod borer, Xystrocera glohosa. which he was at-

tempting to rear.

Mr. Ehrhorn related some observations he made several years

ago on ]\Iolokai which indicated that ants were a large factor in

controlling ''ox warble", Hypoderma Uneata Villers. The work

of this fly is only occasionally observed on Molokai and the

large numbers of ants on the cattle ranges destroy the larvae as

tliej emerge and fall to the ground to pupate.
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Mr. ^luir exhibited a large series of the Del|)hacid Aloha

h'liuae. from various localities in the Hawaiian Islands, show-

ing color variations from light to dark. The color varies ac-

cording to locality. The species occurs on "Ohia" trees and

there is another species known as A. oliiae which appears to

grade into lehuae, bnt so far only females have been collected

and it is still uncertain whether it should be considered a dis-

tinct species or not. Mr. ^tuir expressed his opinion that A.

lehuae was close to the original type of Delphacid which first

became established on these Islands.

Mr. Fullaway exhibited a parasite reared from spider eggs

collected by Messrs. Muir and Giffard at Kilauea, Hawaii. It

is a species of Baeus. probably new. Dr. Perkins described a

species of Baeus but its habits were not known.

Mr. Fullaway also exhibited a male Diapriid of the genus

PlalymiscJioides, collected by ^Ir. Swezey.

Mr. Swezey exhibited a collection of insects made Febru-

ary 14, at Puu Kapele, at an elevation of 3500 feet on the

west side of the AVaimea Canyon, Kauai. Some of them of

special interest, and some of them were new species. He also

exhibited four larvae of the Lucanid Apterocyclus, the only ge-

nus of native Lamellicorns. These grubs were foimd by Mr.

Meinecke under rotten logs a little higher up than Puu Kapele,

on the same day. They were said to be very numerous there. It

is probably near the region where the few specimens of these

beetles were previously collected.

APRIL 1st, 1915.

The one hundred-sixteenth regular meeting of the Society

was held in the usual place, President Ehrhorn in the chair.

Other members present: Messrs. Fullaway, Illingworth, Muir,

Osborn, Pemberton and Swezey.

Minutes of previous meeting read and approved.

Mr. ^luir, chairman of the Finance Committee, reported

that the Trustees of the Hawaiian Sugar Planters' Association

had a})])ropriated tlie sum of $100.00 per year to aid the Society

in the publication of the ''Proceedings".
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EXTO.MOLOGICAL PROGRAM.

Description of an Interesting New Crabro from Kauai.

BY WALTKR M. GIFFARD.

(Presented by F. Muir.)

Mchdiorrahcro (lisci-cpdiis sp. ii.

MALE. Black ; second segment of alxlomen with a yellow-

ish white dorsal fascia near its base, widest towards the sides

;

fourth segment with a yellowish white spot on the side, some-

times very small or entirely wanting; fifth segment with entire

fascia at base ; sixth with lateral spot. Front legs pale, espe-

cially on the anterior surface, tibia not flattened. Clypeus

slightly produced in front, subangular in middle and covered

with silvery pubescence. Mandibles black, the underside regu-

larly fringed with yellowish hairs. Antennae with apex of sixth

joint prominently and strongly produced ventrally. Head and

"thorax dull, rugosely sculptured and covered with long white

hair. First joint front tarsus sul)terete, slightly flattened be-

neath ; about as long as the four distal joints together. Abdo-

men with basal segment extremely finely punctured, sparsely

clothed with short, inconspicuous hairs ; second to fifth closely

and finely punctured, the short hairs becoming more numerous

posteriorly; sixth and seventh more coarsely punctured, the lat-

ter emarginate at apex, hairs much longer, projecting l)eyond

hind uuirgin, those on the underside also long and projecting

beyond the hind margin like a fringe. Beneath, the second seg-

ment is somewhat shiny, finely pimctate, slightly convex and

sparsely clothed with fine hairs, the following segments dull and

strongly depressed.

HAB. Forests and mountain slopes of Kauai, 4,000 feet

elevation.

Described from 2 taken at Kaholuamano, September, 1909

(Giffard), and 1 at Waialeale, June, 1913 (Hardy). Types

in author's collection.

OBS. This comes near to rurfipes Imt is easily distin-

guished from it by the first front tarsus not being flattened, and

the hind tibiae flattened anteriorly, causing the posterior half

to be somewhat carinate dorsally ; the second alxhuuiual sternite

Proc. Haw. Ent. Soc. Ill, No. 2*Jnly, 1915.
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slightly but distinctly convex ; more prominent antennal tooth

;

the mesonotal sculpture less dense.

The interest attached to this species lies in its Hylocrahro

affinities. Dr. R. C L. Perkins, in a letter to me about this in-

sect, remarks that it '"connects Hylocrahro still more closely with

Melanocrabro and I should not wonder if its female is not what

I call Hylocrahro/'

New and Little-Known Derbidae.

BY ^. MUIR. >

The species described in this paper were collected by the

writer during 1913-14, or were presented to him by entomolo-

gists in Formosa during his visit there. The addition of 17

species to the Java list indicates the richness of that island,

especially when we consider that the writer only had three days

collecting in suitable localities, and that nearly all his specimens

were taken at Bendoredjo during one morning's collecting. For-

mosa and Philippines will also prove to be very rich. The

family already has some eighty genera and nearly four hundred

species, and when the South and Central American, as well as

the Indo-Malayan areas, are more closely worked this number

will be easily doubled. They are forest insects, all the nymphs

as far as is at present known, living in rotten trees.

The measurements are from the apex of head to anus, and

from base to apex of one tegmen.

Vekfxta Dist.

(1) pseudohadia sp. n.

^ This differs from the Bornean species badia in the spot on costa

being smaller and having no darker spot in center of it, also in the

genitalia as follows: Apex of anal segment truncate or slightly emar-

ginate instead of pointed; styles narrower, ventral edge entire, dor-

sal edge produced into wide angular process in middle, apex blunt,

turned inward; whereas in hadia they are broader, the dorsal edge

straight and the apex with small, sharp, inwardly turned apex.

Length 2. 5nun. ; tegmen 4mm.

Hab. Bendoredjo, Java ; on palms (Muir, March).

Proc. Haw. Ent. Soc. Ill, No. 2,* July, 1915.
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{'2) lineafa Melichar.

^ Ventral and lateral edges of pygophor straight; anal segment

long, anus in basal third where segment slightly widens, then grad-

ually narrows to point, the apical third turned ventrally and clett

from apex to angle of head; styles long, narrow, apical third turned

upward, apex pointed, basal two-thirds subparallel sided, dorsal mar-

gin slightly incrassate, a small quadrate process on inner surface near

base.

Hab. Mount Maquiling, Luzon (Muir, February).

(3) malloti Mats.

Y. malloii Matsuniura 1914, Ann. Mus. Xat. Hung. XIII,

288.

V. okadae Muir 1914, Pro. Haw. Ent. Soc. Ill, 1, p. 45.

Lamenia Stal.

Tliyrocephalus Kirkaldy 1906. H. S. P. A. Bull. I, p. 429.

Dr. Melichar in describing L. flavescens (Philip. Jour. Sei.

1914, IX, D. 2, p. 179) has placed this genus in the AcliUinac.
' To this I cannot agree, as this genus has the characteristics of

the family (or subfamily) ; should it be upheld then some
fifteen or sixteen genera of the Cenchrea group will also have to

be moved to AchUinae. The two following species have the

characteristic subantennal plate as long as, or a little longer

than, the antenna.

(1) javonica sp. n.

^ Stramineous, fuscous over keels of face, clypeus, labium, tibiae,

margin of tegulae, tergites of abdomen and genitalia, a dark round

spot on propleura; tegmina stramineous, opaque with waxy secretion,

fuscous over clavus, along hind and costal margins and an acutely

angular mark on margin between subcosta and media; wings opaquely

white with waxy secretion, veins brown.

Ventral edge of pygophor straight, lateral edges rotundate; anal

segment large, much longer than broad, basal portion subparallel sided,

then gradually narrowed to pointed apex which is turned ventrally,

anus about a third from base; styles reaching to end of anal segment,

narrow, semispatulate, the dorsal edge nearly entire, curving slightly

upward and broadly dilatate, the ventral edge roundly produced be-

yond the middle and narrowly dilatate, apex pointed and turned in-

w^ard, a small round knob on niner side near base from which rises a

small sharp spine.
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9 Last abdominal sternite longer than broad, posterior edge

steeply curved from sides near base to middle; anal segment ovate,

anus near base.

Length 2. 5mm. ; tegmen 3.5mm.

Hab. Biiitenzorg, Java (Miiir, May).

(2) alhlpeiiiiis sp. n.

(5
Stramineous, fuscous on keels of face, tibiae, especially apices

of hind pair, and dorsum of abdomen; tegmina white, opaque with

waxy secretion, slightly infuscate along hind margin, especially from

end of clavus to cubitus, three fuscous marks on border, one at apex

of first median sector, one at apex of radia and the third at apex of

subcosta; wings opaquely white with waxy secretion, veins white.

Ventral edge of pygophor straight, lateral edges slightly sinuous;

anal segment large, sides subparallel, slightly narrowed before apex,

apex truncate, anus one-third from base; styles reaching to end of

anal segment, dorsal edge nearly straight, subparallel to ventral edge

for basal two-thirds, then ventral edge narrowing to sharp apex which

is turned inward, a rounded keel runs from base to apex on outer

surface, a small round process on inner side on basal half.

Length o..3nnn. ; tegmen 5nnn.

Hah. Bendoredjo, Java, on palms (Mnir, ]\Lireh).

Pyrriio^^eura Kirk.

(1) javaua sp. n.

^ Vertex and face in profile slightly more rounded than in type

species. Vertex, base of face, dorsum of thorax and all abdomen and

genitalia dark reddish brown, apex of face, antennae, clypeus, ventral

surface of thorax and legs yellow; tegmina reddish fuscous, veins

darker except costa and apical veins which are lighter red, a dark

spot on cross-vein at base of fourth median sector; wings fuscous,

veins dark.

Ventral edge of pygophor straight, lateral edges subangularly pro-

duced in middle; anal segment much longer than broad, broadest at

base, gradually narrowing to apex which is rounded, anus at apex;

styles reaching to end of anal segment, narrow, dorsal edge almost

entire, ventral edge gradually produced to about a third from apex,

then narrowing to the rounded apex which is turned upward and in-

ward, on inner surface a small plate runs from base to about middle

where it is rounded off.

5 Hind border of tegmina bearing light mark along clavus and

between cubital veins. Last abdominal sternite broader than long,

hind margin subangularly produced from sides near base to middle,
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the sides of production being very shallowly excavate, the disk of an-

gularly produced portion slightly depressed.

Length 2iniu, ; t('i>inen 4.5iniu.

Hal). Bendoredjo, Java (^Iiiir, March).

Tk.mpoea Mats.

Tcmpora Matsiunura 1914, Ami. ^Nfii^. Hung. XTT, p. 290.

This genus is placed by its author next to Vel-nnta. but the

neuration of tegmina show that it belongs to the Ottocerus

group; it comes next to Pyrrhoneiira Kirk., from which it dif-

fers only in having the lateral keels of face approximate or

touching near their bases, a character found in P. ruhida. It

will be difficult to keep these two genera apart.

SwEZEYiA Kirk.

(1) rander'goofii sp. n.

^ Antennae slightly smaller than in h/riccii Kirk., otherwise

typical.

Stramineous, a dark mark over sides of face in front of eyes, and

from behind eyes over sides of thorax down middle to tip of teg-

mina; tips of labium and tarsi slightly infuscate. Tegmina hyaline

slightly opaque with waxy secretion, veins yellowish except where

fuscous mark passes down tegmina through clavus, over base of cubi-

tus and along median, mark darkest at base of third median sector;

wings hyaline, slightly opaque with secretion, veins reddish.

Ventral edge of pygophor straight, lateral edges slightly curved,

anal segment about twice as long as broad, subparallel sided, apex

slightly rounded, tip turned down, dorsal surface sloping from middle

to sides, anus at apex; styles reaching beyond anal segment, slender,

slightly broadened and curved upward at apical half, apex bluntly

pointed and curved inward.

Length 2.3mm. ; tegmen 3.2mm.
Hab. Bendoredjo, Java, on palm trees (Mnir, March).

I name this little insect after ]\[r. P. van der Goot, to whose

help in entomological matters while in Java T am greatly in-

debted.

Xesokaha Mnir.

(1) pliUippina sp. n.

^ In profile vertex and face rounded, no angle where they meet;
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antennae slightly more ovate than in X. itinirni<if!. Light yellow, eyes

brown, light brown over keels of face; tegmina light yellow, slightly

opaque with waxy secretion, veins yellow, a black spot at apex between

third and fourth median sectors, a small dark mark at end of sub-

costa; wings very light yellow, opaque with waxy secretion, veins

yellow.

Ventral edge of pygophor straight, lateral edges angularly pro-

duced in middle; anal segment longer than broad, slightly narrower

at apex than base, apex slightly emarginate (a little spine at each cor-

ner), anus at apex; styles narrow, reaching to end of anal segment,

curved slightly upward on apical portion, apex pointed, ventral edge

entire, dorsal edge having a small angular projection near base and a

minute spine in middle.

9 Last abdominal sternite wider than long, hind margin angu-

larly produced from sides to middle, the apical portion turned upward;

in lateral view sternite concave at base and convex in middle.

Length 2niin. ; tegmen 4inm.

Hab. ]\Ioimt Maqiiiliiig, Luzon. (Muir, February.)

(2) lineata sp. n.

9 Light yellow, eyes brown, keels of face brownish. Tegmina

hyaline slightly opaque with waxy secretion, veins white except costa,

subcosta and apical veins which are yellowish, a black line on basal

portion of costa through subcostal cell to radial cross vein, continued

very faintly to basal portion of fourth median sector, another black

line from base of claval margin to apex of first median sector, a round

black spot in middle of fourth median sector; wings opaquely white

with waxy secretion, veins white.

Last abdominal sternite broader than long, hind margin angularly

produced from sides to middle, apex turned dorsad.

Length 2.4nim. ; tegmen 4.2nnn.

Hab. Los Banos, Luzon. (Muir, February.)

Devada>"da Distant.

(1) leefmanii sp. n.

^ Face produced in front as in pecfinafn; first joint of antennae

small, second joint bilobed, a smaller, rounded, basal part which bears

the arista and scattered small "scales" and a long cylindrical portion

bearing long "scales". Dirty yellow, face hyaline above eyes, brownish

below, darker around eyes and along edge of hyaline area, two dark

marks on apex of face, dark across base and aper of clypeus, along

medio-lateral portion of thorax, over ventral surface of thorax, coxae,
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base of femora, abdomen and genitalia. Tegmina hyaline, slightly

opaque with waxy secretion, veins yellow on basal half, reddish brown

on apical half, apical veins and transcostal veins red, fuscous along

costal, apical and hind margins, subcostal and radial veins darker,

a dark mark at base of fourth median sector, two small marks in

clavus and one in median cell; wings hyaline, opaque with waxy secre-

tion, veins basally yellow apically fuscous.

Ventral edge of pygophor straight, lateral edge slightly curved;

anal segment long, dorsal surface angular, sloping from middle to sides,

apex rotundate, anus at apex; styles long and narrow, apices rounded

and turned inward, ventral edge gradually produced into a short wide

angle about middle, dorsal edge produced into a small rounded process

near base and a small spine about middle.

9 Second joint of antennae globose, covered with short sense or-

gans as in Kdha; posterior margin of last sternite angular, apex

turned upward into base of styles. Body lighter colored than male.

Length 2. 5mm. ; tegmen 4mm.

Hal). Biiitenzorg, on palms, (^hiir, ^lay.)

I name this species after Mr. F. Leefman, to whose gnidanee

I owe some verv pleasant collecting tri]is.

(2) perple.va ^Inir.

From Bnitzenzorg, -lava, on palm trees, both sexes in num-

bers. ( ^fnir, ]\ra_v.)

9 Antennae small, globous, with elevated sense organs and small

"scales", last abdominal sternite as in Irrfnniiiii.

(3) extrema (Mnir).

Kaha extrema ^Lnir, 1913 II. S. P. A. Ent. Bull. XII, 52.

This species was described from a single specimen with dam-

aged antennae. I can now recognize that it should be placed

with the above species. All three differ from the description

of the generic type in the form of antennae, but I think there

is some mistake, as peetlnata is described as having antennae

different from any Derbid yet known. I submitted specimens

of one of the al)Ove species to ]Mr. Distant, who considers it

distinct from Deeadeuida, but I shall await the opportunity to

examine the type before I erect a new genus.
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EOSACCHARISSA Kil'k.

(1) ouwensii sp. n.

^ Yellow; eyes brown, vertex and basal portion of face whitish,

fuscous mark across apical portion of face. Tegmina white, opaque

with waxy secretion, veins yellow spreading into cells, five black hair-

lines across costal and apical radial cell more or less bordered with

yellow, a small black dot in first medio-apical cell, another in fifth,

a light yellow mark across clavus and over cubitus, the upper portion

of cubitus and the median cross-vein bordered with fuscous.

Ventral edge of pygophor produced in middle into acutely angular

process, lateral edges into sharply pointed angle in middle; anal seg-

ment much longer than broad, slightly broader at base than apex,

apex truncate, anus at apex, from the ventral surface near apex arises

a minute pointed process curved backward; styles reaching to end

of anal segment, narrow, curved upward, apex rounded and turned in-

ward, ventral edge produced into small angular process near base, dor-

sal edge near base produced into rotundate process with a fine spine

on top.

5 Last abdominal sternite longer than broad, hind edge produced

acutely angularly in middle. j

Length 2.5min. ; tegmen 3.8nun.
"

Hal). Bnitenzorg, Java, on palm trees. (Muir, May.)

I have named this little insect after Major Ouwens of the

Zoological Mnsenm, Bnitenzorg.

Leptaleocera Muir.

The following species differs from the type in having the

head in profile ovally produced, the junction of vertex and face

l)eing at the apex of the extension ; the lateral edges of the pro-

notum are curved forward ; the antennae flat but not quite so

large proportionally. Until I have examined the type of Ni-

certa and Interamma I am dubions as to the validity of this and

certain allied genera.

(1) coccin-eUn sp. n.

^ Bright scarlet, antennae fuscous along edges, clypeus and coxae

yellowish.

Ventral edge of pygophor produced in middle into small plate longer

than broad, slightly narrowing to apex which is formed by two arcs

touching in middle, lateral edge of pygophor rounded; anal segment

boat-like, longer than broad, narrowing to apex which is subtruncate,

sides turned upward, anus situate in concavity of dorsal surface near
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base; styles long, narrow, curved slightly upward, apex round, ventral

edge slightly sinuous, dorsal edge complex, a small process with

rounded apex arising from middle.

9 Yellow, inclining to scarlet, a dark scarlet mark through mid-

dle of face to eyes, antennae brown; tegmina white, opaque with

waxy secretion, veins yellow, reddish along costa, yellowish over

clavus, along hind margin, apical portion of cubital cell and more or

less over apical cells, scarlet mark near base of media, on cubitus and

over median cells to apex; wings hyaline opaque with waxy secre-

tion, reddish yellow veins.

Last abdominal sternite a little wider than long, rotundately pro-

duced from sides to middle; anal segment large, boatshape, bluntly

rounded at apex, anus in middle.

Length 2.5mm. ; tegmen 4.5mm.

Hal). Bendoredjo, Java, on palm tree. (Mnir, Marcli.)

In spite of the difference in color I feel snre that these are the

sexes of the same species ; more matnre females may be scarlet

like the male.

Epotioceeus Mats.

(1) flexuosus (Ilhler).

Otiocerus fJexuosiis Uhler, 1896, Pro. Nat. Mns. F. S. A.,

p 283; Matsnmura, 1904, 1000 Ins. Japan, II, p. 61., PI.

XXI, fig. 13.

Nicerta flexuosa Mnir 1914, Pro. Haw. Ent. Soc, YIII,

1, p. 48.

Epoiiocerus flexuosus Matsnmnra 1914, Ann. Mns. Xat.

Hnng., p. 300.

The validity of this genns cannot be jndged withont com-

parison with the type of Nicerta.

^ Ventral edge of pygophor produced into a small trapezoidal

plate, longer than broad, base slightly broader than apex, each corner

of apex produced into a small spine; lateral edges entire, slightly

curved; anal segment slightly longer than broad, sides turned upward

boatshape, apex slightly emarginate, anus in middle; styles longer

than anal segment, ventral edge slightly sinuate, curved upward to-

wards apex, dorsal edge deeply sinuate, pointed apex turned inward,

a keel runs from apex to base on outer surface.

9 Posterior edge of last abdominal sternite steeply and rotund-

ately produced to middle, the produced portion longer than the basal

portion, middle slightly "lipped".

Specimens from Formosa differ slightly in genitalia from
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Japanese specimens, but without fresli material for comparison

they cannot be separated.

Megatropis Mnir.

Mesotlocenis Matsnmnra 1914, Ann. Mns. Xat. Hung,

p. 301.

(1) formosana (Mats.)

$ Ventral edge of pygophor straight, lateral edges slightly curved;

anal segment medium size, basal half tubular, distal half semi-tubular,

apex forming small downward turned lobe, anus in middle within the

tubular portion; styles projecting slightly beyond anal segment, edges

subparallel, curved slightly upward towards apex where slightly sinu-

ate, apex rounded.

9 Last abdominal sternite as broad as long, hind margin angu-

larly produced from sides to middle.

(2) interniptolineata Melichar.

Three specimens from Los Banos, Luzon, 1 S and 2 9. In

the male the antenna has a projection from base of second joint

somewhat similar 'to ohliqiiefasciota Mel. which the female does

not possess.

^ Ventral and lateral edges of pygophor straight; anal segment

fairly large, basal half tubular, distal half subtubular, apex rounded,

anus in middle within tubular portion; styles projecting slightly be-

yond anal segment, edges very slightly sinuate, slightly increasing in

width from base to middle then gradually narrowing to blunt inward-

turned point.

9 Last abdominal sternite broader than long, steeply and ro-

tundately produced from sides to middle; anal segment as in ^ but

basal tubular portion shorter.

Mysidioides Mats.

Mt/sidioldes :\ratsumura 1004, 1000 Tns. Japan, IT, p. 60.

Neocijelomefoprun ^Muir IDIP,. II. S. P. A. Ent. Bull.

XII, p. 61.

(1) jacohfioni (Mel.)

Xcoryrloniefopinii jurohsoni IMelichar Xotes Leyden Mus.

XXXVI, p. 102.
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Two male s]iceiiiu'iis from JJoiidorcd jo, .laxa, on ])alins,

(Muir, March), which ai)])car to be this sp(X'ics, the tocj'inina

very sliohtly iiifnscate along' niargins.

Ventral edge of pygophor straight, two small, pointed processes

arising from middle, their apices diverging, lateral edges of pygophor

drawn out into sharp point in middle; anal segment large, subparallel

sided, apex emarginate (each corner drawn out to a point) ; styles

reaching beyond anal segment, dorsal edge curved slightly upward,

ventral edge deeply emarginate on basal half, apical half gradually

narrowing to apex which forms a small, inwardly turned point.

(2) sappo)'e)}sis (Mats.)

Two 9 specimens from Arisan, Formosa (Maki, Jnly), and

one S from Japan (Okada, on hamhoo) ; nntil a male from

Formosa has been examined there will he some uncertainty as to

the right identification.

$ Ventral edge of pygophor straight, from between styles arises

a small triangular plate, the apex produced into two divergingly curved

sharp spines; lateral edges straight with a small sharp spine about

middle; anal segment broad at base gradaully narrowing to down-

ward turned apex, which is deeply emarginate (apex forming two

spines) ; styles reaching beyond anal segment, subparallel sided to

beyond middle, where it widens out on ventral edge then narrows to

the inwardly turned blunt apex, a small rounded process arises about

middle on inner side of ventral edge.

9 Last abdominal sternite broader than long, posterior edge very

slightly and angularly produced from sides to middle.

(3) infuscafa sp. n.

9 Stramineous with castaneous markings on sides of clypeus,

inner sides of antennae, between keels of pronotum and scutellum;

dark brown at posterior portion of scutellum and over abdomen, legs

with faint bands. Tegmina yellowish with yellow veins and irregular

dark brown markings as follows: spot at base, two small bands

across middle and small spot near apex of costal cell, at base of radial

through median and over second cubital cells, spots at bases of sectors,

over most of apical cells, especially along apical veins, spots at base

and through middle of cubital cell and in clavus.

Last abdominal sternite large, shield-shape, posterior margin steep-

ly and rotundately produced from near the sides; anal segment small,

rotundate, anus in middle.

Length -i.2mm. ; tegmen S.-l-mm,
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Hab. Arisan, Formosa. (M. Maki, July.)

'Ko angle at junction of vertex and face, keels of face con-

tiauons at base.

i
(4) rnaculata sp. n.

^ Fuscous yellow, dark on face, antennae, ventral surface of

thorax and over abdomen. Tegmina dirty white, opaque with waxy

secretion, veins light yellow, black mark on hind margin at end of

clavus, in some specimens forming small V, and infuscate spot in

clavus, over radial cross-vein, end of subcosta and more or less over

all apical cells; wings dirty white with yellowish veins.

Ventral edge of pygophor straight with a small rotundate projection

in middle, from the middle inner surface arises a pair of flattened

divergingly curved spines bluntly pointed at apex, lateral edges slightly

curved; anal segment large, sides subparallel, anus in middle, beyond

anus segment curved ventrally, apex broad, roundly excavate, (each

corner produced into a point) ; styles large, reaching beyond anal seg-

ment, dorsal edge straight, ventral edge sinuous, produced in middle

half, apex pointed and turned inward, from inner surface near base

arises a small round-pointed process.

9 Markings on tegmina much smaller and fainter. Last abdomi-

nal sternite wider than long, median three-fifths roundly produced.

Length 3..5mm. ; tegmen 7mm.
Hab. Arisan, Formosa. (M. Maki, July.)

The male has no angle at junction of vertex and face and the

keels of face are contiguous at base ; the female has the vertex

slightly flattened, slightly angular at junction with face and the

keels of face not contiguous till a little beyond base.

Platoceka Muir.

(1) alhipennis sp. n.

^ Antennae as in iiifirifroHS but not quite so flattened, sense or-

gans equally distributed over its surface.

Head and body stramineous to light castaneous, darker over face,

edges of antennae, lateral portions of pro and mesonotum and sides

of abdomen. Tegmina and wings white, opaque with waxy secretion,

veins light yellow.

Ventral edge of pygophor slightly and evenly convex, between the

styles a bifurcate process, the apices pointed and divergingly curved

with a small projection below apices on outer sides, lateral edges

straight, a small angular projection from inner surface near middle;

anal segment large, base broad tapering to pointed apex, anus about

middle; styles large, broadest on distal half, curved slightly upward,
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apices rounded, ventral edge produced into a small angular point

about third from apex, a little below this a small process with round

apex arises from inner surface.

5 Posterior edge of last abdominal sternite slightly rounded.

Leiiiitli 4.8inni. ; tcii'inon Oiiiui.

Hab. Arisaii, Formosa. (M. .\raki, -Tnly.)

SiKAiANA Dist.

(1) makli sp. n.

Wings half as long as tegmina, anal area forming stridulating organ.

^ Stramineous, eyes brown, fuscous on antennae, apices of tibiae

and sides of abdomen; tegmina white, opaque with waxy secretion,

veins yellowish, a black mark across tegmina, widest over base of

second and middle of first median sectors, eight sm^l red dots on

costa, at second and third red dot a black mark through costal cell,

two small black spots near base, another in clavus, another at end

of clavus. from apex of costa to base of third median sectors a larger

black mark, black marks on hind margin near apex of median sectors;

wings white, opaque with waxy secretions, a black mark in middle of

hind margin.

No medio-ventral process on pygophor, lateral edges roundly pro-

duced on sides of anal segment; anal segment longer than broad, apex

round, dorsal surface convex, ventral concave, anus near apex on ven-

tral side, anal style large, subcordate, concavo-convex, looking as if

apical portion of segment; styles shorter than anal segment, broad

at base narrowing to apex which is turned in and ends in a minute

fine spine with another slightly before apex, dorsal edge nearly entire,

ventral edge roundly produced on basal half.

9 Anal segment very short, anal style large, subcordate.

Length 2mm. ; tegmen 5.5mm.

Hal). Arisaii, Formosa. (M. Maki, Jmie.)

Zeugma West.

(1) m onticola J\.ivk.

Several specimens from Bendoredjo, Java, on ])alm trees.

(Muir, March.)

In the description of the genitalia of this species the apex

of anal segment is described as "angnlarly emarginate". This

Avonld be more correctly described as being cleft nearly down to

anns, so that the apex is formed of two long ensate processes.

The lateral angnlar projection of the pygophor has a sntiire
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across the lower portion, cutting off a small triangular portion.

It is very probable that this is the same as r itfata Westwood.

(2) javana sp. n.

^ Vertex and face narrower than in rittata, but not so narrow as

in makii; a faint keel dividing vertex from face. Tegmina broader

than in rittato, being produced on hind margin beyond clavus, a char-

acter shared by makii.

Stramineous or light brown, dark brown or black between keels of

vertex, face and clypeus, and along outer sides of keels, dark mark

down first and second coxae, two longitudinal marks on femora, the

tarsi and tips of tibiae fuscous, six dark marks down scutellum, ab-

dominal segments lightest on posterior edges; tegmina light strami-

neous, veins yellow bordered with fuscous, fuscous over radial cell and

gradate cross-veins, a round black spot at base of cubitus.

Ventral edge of pygophor slightly angularly produced in middle,

lateral edges forming a broad angular plate, the ventral edge of which

is toothed near apex; anal segment quadrate, longer than broad, anus

about middle, a small ridge across base, apex forming a flattened

surface r styles longer than anal segment, lanceolate, the apices turned

upward.

9 Last abdominal sternite broader than long, posterior edge pro-

duced angularly towards middle, the apex turned upward, a slight lon-

gitudinal depression near lateral edges.

Length 4mm. ; teginen 9mm,

Hab. Bendoredjo, Java, on palm trees. (Muir, March.)

Proutista Kirk.

It is to be regretted that several Homopterists actively en-

gaged in describing Derbidae refuse to recognize this genus.

Bierman" showed the validity of Buckton's genus Assamia and

Kirkaldy recognized it also, Proutista being the new name he

proposed, as Buckton's was preoccupied.

(1) pscudomoesta sp. n.

This species differs from nioesta in having the face, antennae, mid-

dle of thorax, lateral keels and apex of scutellum and pleura of thorax

yellowish; the dark markings on tegmina slightly reduced.

^ Ventral edge of pygophor produced into small point in middle,

anal segment shorter, straight, apex rounded and not turned ventrad,

styles long, narrow, edges subparallel except at base where inner edge

I

Notes from Lyden Mus. XXXIII (1910), p. 35.
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broadens out, apex sharply pointed turned inward and upward, from

inner surface near base arises a quadrate process about twice as long

as broad.

§ Anal segment cylindrical, as long as broad, apex of abdomen

(genital area) cylindrically produced.

Leiigtli 2.5min. ; tciiiuen Oiuin.

Hab. Bendoredjo, Java, on ])alius; Pasocrocaii, .Ia\;i. oii

siigar-eane (Miiir) ; Bnitenzorg, Java, on palm (Leofnians).

In collecting- I passed over this species for moesta and it was

onlv by chance that I secured a series.

(2) dolosa sp. n.

^ This species differs from pseiKloiiioestd by its darker thorax and

by the markings on tegmina and wings being still more reduced, in

radial cell it only forms three bands, one near base, one over cross-

vein and one at apex; on hind margin the markings form a series of

fine dot at apices of veins; wings hyaline, veins dark, fuscous mark

on apex.

$ Anal segment cylindrical, much shorter than broad, apex of

abdomen (genital area) flattened, sunk between two small lateral

plates. In the shape of genital area this is nearer to iintcMtii than to

[jsciidomoesta.

Length 2.5inm. ; tegmen 6mni.

Hab. Bendoredjo, Java, on palms; Pasoeroean, Java, on

sngar-cane (Mnir, March).

P. feiu'stmta (Bier.) is intermediate l)et\vceii these two

species.

Paeaproutista Mnir.

At the time of erecting this genns I had donbts as to the

value of its chief characteristic, the fnrcation of the third

median sector. Experience has shown its constancy; of its

ntility there can be no donbt for the facies of the species of this

and some allied genera are so similar that any good distinction

is an advantage. Whether it shoidd l)e considered as generic

or snbgeneric is a matter of personal opinion. In alhlcosta,

pseudoalhicosta and hrunnia the keels of face do not meet till

below eyes or thereabout and are not so closely coiitignous.

(1) (lib icosta sp. n.

^ Dark stramineous or light brown, clypeus and abdomen red

slightly fuscous, veins red, some eight or nine small white spots in
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costal cell connected together by the white or yellowish white costa,

small white spot on apical border with fuscous spot in middle.

Pygophor very short, ventral edge straight, lateral edges angularly

produced, the lower edge of angle slightly sinuous and longer than

upper edge; anal segment about twice as long as wide, sides sub-

parallel, apex rounded, lateral edges about middle produced into a

small downward-turned angular process, anus about middle; styles

in ventral view sublanceolate, apex forming blunt, hollow cone, the

apical edge being rounder, below and inside of this apical cone dorsal

edge complex forming a long inwardly pointed process and a smaller

outwardly turned curved spine.

9 Anal segment exceedingly short, forming ring in apical portion

of the ovate genital area.

Length 2,7mm. ; tegmen 7mm.
Hab. Bendoredjo, Java, on palms. (Mnir, j\Iareh.)

This species is very like coccineo-venosa, but the genitalia

is qnite distinct.

(2) hrunnla sp. n.

^ Light brown, darker over apex of clypeus, labium and apical

edge of genital styles, yellowish over keels and apex of scutellum;

tegmina fuscous brown with lighter mottlings over posterior half, veins

dark brown with lighter marks, lighter markings through costal and

apical portion of subcostal cells and at apices of radia and media;

wings light brown, veins dark.

Pygophor very short, ventral edge subangularly produced in middle,

lateral edges slightly and roundly produced; anal segment little longer

than broad, apex broadly rounded, anus in apical half; in ventro-lateral

view styles ovate, dorsal edge produced into a subquadrate process,

depressed in middle and bent inward, a little distad of this a small

blunt angular process turned inward.

Length 4mm. ; tegmen 9.5mm.

Hab. Macassar, Celebes, on palms. (IMnir, May.)

This has the tegmina more nniformly colored than cera-

mensis and the genitalia is distinct.

(?>) pseudoalhicosta sp. n.

$ Light brown, apex of clypeus and abdomen darker, antennae,

legs and keels of thorax lighter, tegmina very like alhicosta, veins not

such a bright red, whitish spots along costa not so pronounced and

confined more to distal half.

Pygophor very short, ventral edge slightly curved in middle, lateral

edges angularly produced, anal segment little longer than broad, arius
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before middle, beyond anus segment curved downward, slightly nar-

rowed to truncate apex; styles broader than long, in latero-ventral

view sublanceolate, apex turned inward, dorsal edge incrassate, the

margin turned inward and produced into a complex process, differing

considerably from that of albico.std.

9 Anal segment exceedingly short set between two angular

plates, ventral border of genital area sinuate and elevated.

Lciiiitli ;5iiiiii. ; te^uu'ii 8nini.

Hab. Urai, Formosa. (Miiir, Auiiiist.)

Besides the slig-ht difference in color this species is differ-

entiated from alhicosta by genital strnetures.

(4) sauferi! sp. n.

^ Stramineous tinged with green, a small black dot on each side

of the third abdominal tergite another at each corner of last sternite

and on anal segment above anus; tegmina hyaline, opaque with waxy
secretion, veins yellow tinged with red along costa and subcosta,

slightly fuscous over radial and median basal cells and on veins, espe-

cially cross veins and in apical radial cells, faint spot at end of veins

on hind margin.

Pygophor very short, anal segment longer than broad, sides sub-

parallel to anus where there is a slight constriction, rounded beyond

anus with a small median lip-like process in middle; styles subqua-

drate, base much narrower than apex, apical margin as long as dorsal

margin, both entire and slightly rounded, a deep depression near base

of ventral edge, a small, broad outwardly turned spine about middle.

$ Apex of abdomen (genital area) flattened, triangular; anal seg-

ment very short, below anus two downward and inward curved pointed

processes, near basal line of genital area two rounded knobs.

Length -l-mm. ; tegmen Omni.

Hab. Arisan, Formosa. (M. Maki, Jnne ; ^Inir, Angiist.)

This species is near raiiegata, especially in shape of geni-

talia. I have named it after Mr. H. Santer, whose work in For-

mosa has added so mncli to onr knowledge of the zoology of that

interesting island.

ZoKAiDA Kirk.

One of the chief characters of this genns is the narrow face

formed by the contiguous lateral keels, which are continuations

of the lateral keels of the vertex. Several allied genera have
been erected having wider faces, with a carina or a fine groove

down the middle. The nymphs of all the narrow-faced Derbi-

dae, including Zoraida, have broad faces. In the nymph of Z.
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iiisollroJa the face is as broad as long, the lateral edges arcuate,

two pair of carinae, one lateral and one medio-lateral. At the

last ecdysis the face is invaginated down the median line, the lat-

eral keels coming together and more or less coalescing. If the

head of an adult Zomida be boiled in caustic potash the face

will open out, showing, during the process, characters attributed

to certain genera. From observations made on several species

it appears probable that some of these genera are only imper-

fectly developed specimens of Zoralda.

(1) cydista Dist.

One 9 specimen from Bendoredjo, Java, which agrees with

specimens from Papua and Amboina. (Muir, March, on palm

tree.

)

Peggiopsis Muir.

The two following species have the bulging eyes very slightly

emarginate on lower margin, and the long, flat antennae of the

tN-pe : the clypeus not so large proportionately as is general in

Zoraida.

(1) nhirovenosa sp. n.

$ Stramineous, white with waxy secretion over pronotum, eyes

brown, fuscous on antennae, tarsi and abdomen; tegmina and wings

hyaline, veins dark brown or black, ends of four in apex of tegmina

colorless with a small black dot where color ends.

Ventral edge of pygophor produced into small lanceolate process

in middle, lateral edges angular beside anal segment; anal segment

spatulate with wide and short base, anus about middle; styles longer

than anal segment, narrow, tip narrowed to a rounded apex and turned

upward, ventral edge produced into small blunt angle before middle,

dorsal edge with small round process near apex.

Length 2.5mm. ; tegmen 8nim.

Ilab. Bendoredjo, Java, on palms. (Muir, March.)

(2) javana Mel.

^ Ventral edge of pygophor produced into small spatulate process,

lateral edges subangularly produced; anal segment much longer than

broad, slightly widened beyond middle then gradually narrowed to

rounded apex which is turned down slightly and "lipped", anus in

middle, dorsal surface of basal half sloping to sides, a small projection

in middle half way to anus; styles not reaching to end of anal seg-
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nient, very similar to iiifiroiriiosa but more curved, the apices blunter

and turned inward nearly at right angles.

Bcudaredjo, Java, on palms. (.Muir, .March.)

1'hoso two species are very close, but the color of the neni-a-

tiuii and tlie sha])c of oenitalia, especially the anal segment, dis-

tinctly separates them. ^Nly five s])ecimens of jaraud are nu^les,

the species was described from a siniile female.

Decora Dammerman.

Dirliohvpis :\rnir 1013, IT. S. V. A. Ent. Bull. XII, p. 83.

(1) paro Bireman.

^ Edges of pygophor entire; anal segment as long as width of

base, narrowing to truncate apex, anal style projecting beyond apex

of segment; styles subovate, apex somewhat truncate, on dorsal edge

from near base arises a small spine with apex bent outward.

Decoea Dammerman.

(1) jmvo Bierman.

^ Edges of pygophor entire; anal segment as long as width of

base, narrowing to truncate apex, anal style projecting beyond apex

of segment; styles subovate, apex somewhat truncate, on dorsal edge

from near base arises a small spine with apex bent outward.

One S specimen from Bendoredjo on palm tree, -which con-

forms very closely to Biernian's description. Dichotropis only

differs from this in the degree of development of keels of 'face

and slight difference in width of vertex, character not sufficient

to justify its retention.

Mecyxoeiiyxchus Mnir.

(1) kersliawi Muir.

Four specimens from JNIount Maquiling. (]Muir, February.)

The single 5 specimen of hersliawi on which the genus was

founded was taken in Borneo.

^ Pygophor very short, ventral edge straight, lateral edges slight-

ly arcuate; anal segment very short; styles longer than broad, grad-

ually widened to apex which is broad and rounded, ventral edge entire

dorsal edge in middle produced into a long curved spine.

9 Last abdominal sternite very short and broad, posterior edge

straight except in middle where it is produced into a minute angle.
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(2) liyarnius sp. ii.

$ Light yellow, darker on keels of face and vertex and over meso-

notum and dorsum of abdomen. Tegmina hyaline, slightly opaque
with waxy secretion, veins yellow, a black mark in middle of costal

cell and one on hind margin at apex of cubitus, slightly fuscous over

radial cross-vein.

Pygophor exceedingly short, ventral and lateral edges straight;

anal segment very short, anal style projecting beyond apex; styles

acinacicate, apex truncate, reaching to anal segment, from dorsal edge

near apex a small spine with small knob on apex.

Length l.Gmm. ; tegmen 3.5mm.

Hab. Bendoredjo, Java, on palm tree. (Muir, March.)

(3) stramineus Muir.

One $ specimen from Buitenzorg, Java, off pahn tree,

Avhich I cannot separate from the Formosan species.

(4) ohscuriis sp. n.

(J
Yellow, fuscous over face and vertex, apex of clypeus, apex of

labium, femora and apices of tibiae, blood red mark on middle of

first and second tibiae, dorsum of abdomen and genitalia brown, anal

style brown. Tegmina hyaline, slightly fuscous and opaque with

waxy secretion, veins very light yellow or white, costa darker yellow,

slightly infuscate over basal half of subcosta, and bases of median sec-

tors, wings hyaline, veins white. The basal portion of subcosta raised

considerably.

Pygophor very short, anal segment longer than wide, anal style

projecting beyond apex from under side; styles longer than wide,

widest near apex, apex rotundate, dorsal edge roundly produced near

base and drawn out into a sharp spine about middle, the spine curved

at apex.

Length 1.4mm. ; tegnien 3.5mm.

Hab. Buitenzorg, Java, on pahn tree. (Muir, Mav.)

(5) fuseus sp. n.

^ Yellow, fuscous over dorsal surface of head and thorax, abdo-

men and genitalia fuscous, pleura tinged with red. Tegmina fuscous,

veins dark except in costal cell and apical margin where they are. yel-

low, basal portion of costal cell nearly hyaline; wings fuscous with

dark veins; both tegmina and wings with slight waxy secretion.

Pygophor very short, edges straight; anal segment short, anal

style projecting beyond apex; styles subquadrate, base narrower than
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apex, apex slightly rounded, spine on dorsal edge curved, with small

knob at apex. This genitalia comes near to IninJ'nms.

Leni2,tli l..")iiiiii. ; t('i>'nion .'j.r)iiiiii.

Ilab. JJuitciizorg', fJava, on ])aliii Ircc (Muir.)

Lkvi' Kii'kaldy.

The |)ros('ii('(' of a w'cll-dcN-i^lopcd slidiildcr keel on tlic pvo-

notinii (list iniiiiislie.s this gomis from llhohtim : there is a slight

diffeveii('(> in iieiiratioii of tei>'iiiiiia and in general slia])e. Tlie

genns is not r(M'ognized hj some ITomo])terists, but the distinc-

tion is useful e\'eu if only considered as of suhgeuei'ie \'alne.

(1) ioroensk (]\rats.).

Nh old nil lorocius'ts jMatsnmura.

(2) lioppoii'ts (Mats.).

li hotana Itopponis Matsumura.

(^>) mafsumarar s]>. n.

^ Yellowish red, apical portion of abdomen darker red, legs 'light

yellow. Tegmina, vitreous, veins yellowish, at apex of clavus a

brown or fuscous mark from hind margin to first median sector, brown-

ish at base of second median sector and over apical cross-veins, four

small black dots on basal half of subcosta: wings hyaline, veins white.

Pygophor laterally compressed, ventral edge not produced, lateral

edges broadly anugularly produced in middle; anal segment small, lit-

tle longer than broad, anus at apex, anal style spatulate, longer than

broad, projecting beyond end of segment; styles longer than broad,

slightly narrowed at base, apex rounded, a small curved blunt pointed

spine on inner surface near base.

9 Last sternite of abdomen broader than long, hind margin in

middle produced into angular process which turns up between base of

styles; anal segment exceedingly short, anal styles small, narrowly

spatulate.

Length 2.5mm, ; tegnien -imni.

Hab. Arisan, Formosa. (Maki, July; ^luir, August.)

(4) quadramarrdata s]x n.

^ Light yellow, slightly tinged with red on face, tegmina hya-

line slightly opaque with waxy secretion, veins yellow, a yellowish

band bordered with fuscous from the hind margin apical of clavus to
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costa, broadest over media then narrowing to costa, fuscous yellow

over apical portion of subcosta and radia and over apical cross-veins,

a row of four black spots on cross-veins between median sectors;

wings hyaline, opaque with waxy secretion, veins white or light yel-

low.

Pygophor laterally compressed, ventral edge not produced, lateral

edges slightly and very broadly angularly produced in middle; styles

considerably longer than broad, narrowest at base, apex narrowly

rounded, from middle of inner surface arises a small, outwardly curved,

blunt pointed spine, a small rounded process arises near base.

5 Last abdominal sternite broader than long, hind margin angu-

larly produced from sides to middle.

Length 2.5mm, ; teo-men 4.r)mm.
'b

Hab. Arisaii, Formosa. (M. Maki, July.)

(5) luc'ida sp. n.

9 This species differs from the type of the genus in having the

basal half of the costa arcuate and the costal cell very broad, espe-

cially the basal half.

Light yellow, front and middle femora streaked with red. Teg-

mina yellowish and dull in middle, brown and glittering around bor-

ders, three glittering spots at apex, one hyaline and two black; veins

in median portion white with fuscous marks. In other parts of tegmina

yellowish, wings white with white veins.

Length 2.5mm. ; tegmen 4mm.

Hab. Poespoe, East Java. (Miiir, April.)

Notes on Hawaiian Roaches.

BY J. F. ILLINGWORTIT.

Leucophaea surmameiisis Fab.

On May 21st, 1914, I collected 10 pairs of this burrowing

roach from the loose soil, under stones, on the College Farm.

I placed these in a large jar with a quantity of the soil in whicli

I had found them. They were fed on various substances, but

I found that they took kindly to bread and the inner part of

banana skins ; refusing meat, butter, insect remains, etc.

June 1st, I found many yomig had been born—it has been

noted that this is one of our four viviparous species. During

I

Proc. Haw. Ent. Soc. Ill, No. 2, July, 1915.
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tliaf sumiiicr the l)irlli-i-;ito was ciKtrinous, so thai llio soil was

litci-allv swaniiiiiii' with young of various stages. Early in Sep-

tember, I found most of the adults were dead, and all of them

covered with mites. Siuc(> these mites did not ap})ear to attack

the nymphs, 1 i'cihovcmI all "of the old roaches from the jar, at

once, and w(>t down the soil. The activity of the young roaches

in scramhling thru the soil may account for their freedom from

attack.

March 15, 1015, the first adult emerged; a second one ap-

peared on March 2Sth, and another today—April 1st, being

10 months a nymph. Since these roaches lived in their native

soil and. were continually supplied with food and drink, we get

some notion of the length of their period of development under

rather favorable conditions,

Uh iipdrol) la in adc vac ( Fal >. )

.

Nine adult specimens, received from Hilo, Hawaii, on Nov.

14, 1914, thru the kindness of Bro. Matthias Newell and Mr.

Ehrhorn, have given me the opportunity to make observations

on this, our largest roach.

These insects came over in a box, packed in moss; and I

have kept them in this same material, transferring them to a

glass jar with a cover of wire screen. A small quantity of

water was sprinkled on the moss and they were supplied with

bits of bread. They were evidently very hungry, for they be-

gan eating at once and sipping up the water,

A Viviparous Species.

The day following their arrival I discovered young in the

moss. These w^ere separated out into another jar with some of

the moss ; and found to be 32 in nuinl)er. They have much the

appearance of the ordinary sowbug, in form and color.

This makes the fourth viviparous species for our Hawaiian

fauna. This habit of bearing living young appears to be rather

uncommon among roaches in general, being confined to tropical

species. The first case mentioned in the literature* was a

South American form {Pancldom viridis).

Insect Life, Vol. Ill, p. 443. 1891.
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Stridulation.

This species produces a very noticeable stridulatioii, when-

ever disturbed. By holding the insect between the fingers, we
are able to observe that the sound is produced by rubbing the

caudal border of the pronotuni over the mesonotuni. The strid-

ulation can be made by working these parts togerlicr with the

fingers.

Disagreeable Odor.

N^one of our roaches are more disagreeable to handle. While

most roaches emit a liquid fecal matter, when disturbed, I have

never "found a species before that compares w'ith this for the

unpleasant odor,

Rhyparobia ynaderae feeds extensively upon insect remains.

This is especially true with the nym])hs, which eat up their own

cast skins as fast as they shed llicni. I have not found them

eating each other, but they soon cIcmu up the I'cmains of any

soft-bodied insects that [ place in tli(> jars; a large dragon-fly

will be eaten over-night.

The period of development of this species is evidently some-

wdiat longer than that of L. SHnnainensis; nymj^hs at 4 months

are less than one-fourth the size of the adidts.

Phyllodroinia hospcs I'erk.

IIAB, TTnder stones, nil)bish, etc; out of doors, also in

houses.

The females of this species are wingless, I found them in

great numbers on the Waialae beach, beyond Diamond Head,

among camp refuse. They were associated with Nauphoeta hi-

rllala, Pliyllodromia hicrcxjlypliica and Eleufheroda dytiscoides.

One specimen of RJiyparohid Diadcrae nymph, was also found

in this place. Sevei-al of the females were found with the oothe-

cae still attached to them. On May 4th, 1914, one of these re-

producing females and a male were placed in a jar in the labora-

tory where observations were made on the reproductive habits

as indicated below

:
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1914.

May 14tli 1st ootheca Hatched Aug. 30th. 108 days. Ootheca very

dry.

20th 2nd
23rd 3rd

28th 4th
"

June 1st 5th

8th 6th
"

16th 7th
"

24th 8th
"

30th 9th

July 3rd 10th

6th 11th "

10th 12th
"

12th 13th
"

15th 14th " Male died.

17th 15th
"

19th 16th
"

22nd 17th "

25th' 18th
"

Aug. 1st 19th "

6th 20th

13th 21st

17th 22nd "

23rd 23rd
"

28th 24th
"

Sept. 2nd 25th

7th 26th
"

15th 27th " Hatched Oct. 20th, time 35 days. 20 young.

20th 28th
" Hatched Oct. 26th, time 36 days. 20 young.

25th 29th
" Dried up. Open vials.

30th 30th

Oct. 8th 31st
"

14th 32nd "

20th 33rd
" Hatched Dec. 4th, time 45 days. 18 young.

28th 34th
" Hatched Dec. 10th, time 43 days. 20 young.

Nov. 14th 35th
" Dried up—cotton plugs in vials.

21st 36th
" Dried up—cotton plugs in vials.

Dec. 1st 37th
"

V2 size. Dried up—cotton plugs in vials.

10th 38th
"

1/2 size. Dried up—cotton plugs in vials.

1915

Apr. 12th No more oothecas produced.

The egg cases were at first kept in open vials, after removing

tlieni from the jar, hnt the eggs dried ont too nmeh, so that

many of them did not emerge at all. Later, in order to deter-

mine how long she could produce fertile eggs, after the death of

the male, T placed each ootheca in a corked vial on the day tliat

it was laid, and left these in the tahle drawer. Those that I

treated in this way—the 27th, 28th, 3;3rd, and 34th casos

—
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liatclicd without undnc drviiiii', in an avei'age of abont six weeks.

Evidently she is able to produce fertile eggs several months after

mating and, qnite jDOSsibly, as long as her egg-laying period

lasts.

At the present writing (April 1) this female appears to be

well-fed and contented tho she has produced no more egg-cases.

Bees Destructive to Hardwood.

BY J. F. ILLINGWOETir.

Xylocopa acncipennis de Geer, Lilliurgiis (ilbofimhriafus Sich.

These two species were found recently, working in a largo

block of Koa (Acacia hoa Gray), which had been stored for some

time, with other lumber under a building. The principal dam-

age was to the sap-wood, but in several j^laces the burrows ex-

tended into the hardest portions of the seasoned heart-wood.

The first species made its entrance thru the ends of the

block, following pretty much the grain. Opening up the inside,

the nest was found to be a series of longitudinal, tubular bur-

rows, placed side by side; each individual burrow being about

3 to 6 inches in length, and the sev(n-al chaml)ers were connected

by side openings. Young in all stages wcn-e fotmd, but only one

specimen in each tube. The lower end of the chambers contain-

ing the larvae was stored with a pollen-mass, -similar to ordinary

bee-bread; and each slender white larva rested with its head in

this. In several of the tubes partial wooden partitions had been

formed across, near the end, from chewed wood-pulp. The
small chambers thus set off were about three-fourths of an inch

in length, and in one case several of these had been formed one

above another ; their use is not evident, since the pupae usually

lie exposed in the cavities in which they have developed.

Another block of wood was found later that showed perfectly

the partitions, in Avhieh case they were entire, enclosing full-

gi-own larvae, one above another, in seric^s of threes.

The burrows of the small species were much more irregular,

cutting in every direction. In many places they ojiencd into the

chand)ei-s of the large species ; and they probably lived harmo-

niously together, for ap])arently they used the same exit.

No specimens of Liilnnyus were found in the nest, but the

appearance would indicate that it had been recently abandoned.

In the ends of many of the burrows were the fresh cocoons of

the' emerged bees, and in some places the dry bee-bread still

remained.
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]\rAY 6Tir. lOlT).

The one lunul rod-seventeenth meeting of the Soeiety was
held in the nsnal place, President Ehrhorn in the chair.

Other members present: ]\ressrs. Back, Bryan, Fnllaway,
Illingworth, Mant, Mnir, Osborn, Peniberton, and Swezey.
Three students of Professor Illingworth's from the College of

Hawaii were present as visitors: A. H. Case, Y. Kutsunai,
and TI. E. Starratt.

Minutes of previous meeting read and ap})roved.

EN TOMOLOGICAL PROGRAM

Mr. ]\[uir gave a short summary of a paper he was pre-

paring for publication on "A Review of the Native Genera
of Hawaiian Delpliaeidae/' which contained quite a nund)er of

new species.

Mr. Swezey stated that this was one of the groups in which
he had collected for several years, and that he considered that
other groups would yield new species similarly if more thoroly
collected.

^Iv. Fullaway remarked on the very large number of un-
described species which he had fomid in looking over material
of the genus Sierula, collected by Mr. Swezey, Mr. Giffard,

and himself.

In consideration of some of the subjects touched on by Mr.
Aluir above, Mr. Bryan mentioned some evidences of depres-

sion and elevation which he had recently been making observa-
tions on in the Waianae region. Well drillings in one of the
valleys show silt to 1500 feet below sea level, from wliich it

is estimated that there has been a subsidence of at least 3000
feet since the valley was eroded. Some elevated coral reefs
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of the Eocene age show an elevation of GO to 80 feet since that

time.

Briichid in palm seeds.—Mr. Ehrhorn exhibited a Bruchid

found in a shipment of palm seeds from Cuba. A Chalcid

had emerged in numbers from the shipment and observations

by Mr. Fullaway indicated it to be a parasite attacking the

Bruchid eggs but emerging from the pupae. If satisfied of

its parasitic habit on Bruchids, the parasite will be released

here.

Clirysidid.—Mr. Mant exhibited several specimens of a

Chrysidid captured at his residence in Manoa. It was an

undetermined species wliich has only lately made its appear-

ance here, the first specimen having been collected in June,

1914, by ]\[r. Potter.

Chrysomyza aen-ea.—Mr. Eullaway reported finding a mass
or the larvae of this Ortalid breeding in horse and cow manure
at Waialae, about 50% of which proved to be parasitized by

S-palangia.

Telcspiza idtima.—Professor Bryan reported this as a new-

species of bird from !N^ihoe or Bird Island, taken by Captain

Brown of the '^Thetis." The description will be in a forth-

coming nund)er of the "Auk."

Chinese tlirush.—Professor Bryan reported that he was

trying some feeding experiments on the Chinese thrush. A
nest had been upturned, the three nestlings found were placed

in a rat trap in which the mother bird was captured later.

In this connection, Mr. Ehrhorn mentioned that dried water

boatmen was the favorite bird-food used by the Chinese bird

men on vessels.

Coconut leaf-roller [Omoides hlachhurni (BidLJl de-

stroyed by ants.—Professor Illingworth reported that these

moths began depositing eggs on his coconut trees in Palolo

Valley, March 16, 1915, and continued to the present (May
6, 1915), but none of the caterpillars had been able to resist

the attacks of the ants (Pheidol-e megacepJiala) long enough

to pupate. A few of the larvae reached almost full size,

but they had to finally succumb. The ants were first observed,

actually at work, destroying a young colony, on April 14th

last. They first cut away the under-part of the web, that

protects the caterpillars, and then pulled them out. In a

number of cases they were seen eating the egg-masses, and
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several times they were found iittackin<»; the ahnost full-grown

larvae.

Sitodrepa panlcca in curvy.—Professor llling-worth ex-

hibited a bottle of cnrrv very nuieh infested by the common
drng store or bread beetle.

JU^TE ^ED, 1015.

The one hnndred-cughteenth nieetinc; of the Society Avas

held in the iisnal place, President Ehrhorn in the chair.

Other members present: Messrs. Back, Knhns, Pemberton,
SAvezey, and Wilder ; and Mr. August Bnsck of the U. S.

^National ]\tnsenm, visitor.

In the aljsence of the Secretary, Mr. Swezej' was appointed

Secretary pro tern.

Minntes of previous meeting read and approved.

EXTtnrOLOCMCAL rROCTRA:M.

2Ian(/o ireevil.—^Nfr. Ehrhorn mentioned that Captain Kid-
well had sent mangoes from his |)lace in ]\Ianoa Valley, hav-

ing specks on them which had turned out to be where the

mango weevil had laid eggs. IMr. Wilder stated that on ac-

count of infestation by the mango weevil the past year, only

about 18% of the mango seeds germinated in his propagation

work. ITe further stated that he had never found the Chi-

nese chntney and the No. mango to be attackd by the Medi-
terranean fruitfly.

Pseudoroccus )iipa-c.—Dr. Back exhibited some samples of

a kind of sugary honey-dew produced abundantly on guava
leaves by this mealybug. The spcimens were collected in

Kona, Hawaii. Pie also exhibited excellent photographs of

some of the leaves.

Hypocala wnd/remona.—]\lr. Wilder reported that his Diro-

spyros (or Ehenaster) tree had never again been infested with

caterpillars since the time in 190S when it was so badly eaten

by the numerous caterpillars of this moth.
(J rernasius hymeniae.—Mr. Swezey exhibited a specimen

of this Ophionid and called attention to the fact that it has a

large number of hosts, being parasitic on the caterpillars of

a good many species of Pyralids and Tortricids. It first began
to be noticed about Honolulu in 1010, and has now spread all
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over the Island, even into the mountains, where it attacks many
native species of moths. It is not yet known where this para-

site came from. It was described from specimens collected

here—bred from Ilyinenia recurvaUs.

Mr. Bnsck made some remarks on first impressions in Ha-
waii, and commented on the scarcity of the native insect fauna
here as compared with other places he had visited in the

Tropics.

JULY 1st, 1915.

The one hundred-nineteenth meeting was held in the usual

place. Xo quorum being present, only informal entomological

discussions took place. Those present were Messrs. Ehrhorn,

Fullaway, Illingworth, Osborn, and Mr. Busck, visitor.

SEPTEMBEE 2xd, 191.5.

The one hundred-twentieth meeting of the Society was
held in the usual place. President Ehrhorn in the chair. Other

members present : ]\Iessrs. Kuhns, Illingworth, Mant, Osborn,

Potter, and Swezey ; and ]\[r. August Busck, visitor.

NOTES AXD EXHIBITIONS.

Nyctalcmon patrod us.—Mr. ]\Iant exhibited a fine male
specimen of this large moth, which was captured by one of

the officers of the British steamer "City of Bristol," about

300 miles from the Nicobar Islands.

Azya lidicpes.—Mr. Ehrhorn reported finding this Cocci-

nellid abundant at ]\Ioanalua. It was introduced from jMexico

by Mr. Koebele in 1908, and first recovered in 1910, but was
rarely seen till a 'few years later.

Paralaptomastlx abnormis.—Mr. Ehrhorn reported having

brought a colony of this mealybug parasite from the California

State Insectary, where it is being reared in large numbers on

Pseudococcus citri and distributed in the State. It had been

introduced from Sicily the previous year. Mr. Ehrhorn tried

it on five of the local mealybugs and found it to attack three

of them: Pseudococcus citri, P. virgatus, and P. bi'omeliae.
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HJii/parohia ntadcrar.—Professor Illiiii;\vortli stated that

yonriij; of this roach Avhieh he had under observation had com-
])lcted their life eyele in !) montlis and 15 days.

Eleuthci-oda dijtiscoidrs.—The hahits of this roaeh were
discussed. ^Ir. Osboni I'eported havinc; been shown a grove

of algaroba trees at ]\Iaka\veli, Kauai, in wliicli a hirge num-
ber of the trees within an ai'ea of al)out 25 acres had had
the bark scraped oif from the upper liml)s and portions of

the harger branches so that there was considerable dead tim-

ber. The appearance of the scraped limbs was very similar

to the cypress twigs that have been killed by this roach having
eaten off the bark, and it may be that it has also been injuring

the algaroba in the same way. Mr. Kuhns reported having ob-

served similar injury to algaroba trees at Waianae. Mr. Illing-

worth statetd that he had often seen this roach very abundant
about the base of algaroba trees.

Mr. Swezey and Mr. Ehrhorn reported briefly on the meet-

ings of the Entomological Society of America and American
Association of Economic Entomologists, which they had at-

tended at Berkeley, Cal., early in August.

OCTOBER Ttii, 1915.

The one hundrcd-twenty-lirst meeting was held in the usual

place, Vice-President Illingworth in the chair. Other mem-
bers present: Messrs. Giffard, Osborn, Pemberton, Swezey;
and Mr. August Busck, visitor.

^Minutes of previous meeting read and approved.

EX TO]\rOLOGICAL PROGKAM.

Agrotis ypsilon.—Mr. Giffard exhibited a specimen of this

cosmopolitan moth which he had captured flying about in his

cabin on board the steamer ''Sonoma," when three days out of

San Francisco. The incident illustrates how readily such in-

sects may effect their introduction to Hawaii.

Catorama mexicana.—Professor Illingworth called atten-

tion to the ease with which this beetle is distributed thru
commerce. He had recently found specimens in a tightly

sealed tin of chocolate from ]^ew York.

Crater Lake insects.—Mr. Swezey exhibited a collection
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of al)ont IGO species of insects which he had taken dnring a

two days' stav at Crater Lake, Oregon, in July.

"Gonatocerus mexicanus," a Mymarid parasitic in the eggs

of "Draeculacephala mollipes" in Hawaii.

BY OTTO II. SWEZEY.

Two specimens of this Mymarid were caught on sedges

at Kapiolani Park, Honolulu, August 26, 1915. In examin-

ing the eggs of D. mollipes in sedges, some were found con-

taining different parasites than had been previously reared

from these eggs here. Rearing some of these parasites they

proved to be a Mymarid species, which, on comparison with

Dr. Perkins' type of Gonatoceriis mexicanus, apparently agrees

with it. This species w^as described from specimens bred by

Mr. Koebele from Jassid eggs in grass, Chapultepec, Mexico,

in 1907. (Ent. Bnl., Exp^ Station, H. S. P. A., 10, p. 21,

1912.)

At that time Koel)ele was studying egg-parasites of leaf-

hoppers, and attempted the introduction of several species

from America. This one must have been amongst them, tho

there was no record of it. IMy finding it at this time is the

first record of its having become established here.

(JoteirasticliHS heatiis was also bred from eggs of D. mol-,

lipes collected the same day at Kapiolani Park as the above.

This now makes four different species of parasites breeding

in the eggs of this Jassid in Honolulu. Two Trichogram-

mids: Jassidoplithora I idea and Westwoodella caerulocepliala,

described by Eullaway on pages 22 and 23 of Proc. Haw.
Ent. Soc. Ill, 1914. A Eulopid: Ootetrastichus heatus,

which ])arasitizes the sugar cane leaf-hop]ier and was purposely

introduced from Fiji in 1905. A Mymarid: Gonatoceriis

mexicanus.

The Anar/rus sp. reported on page 9, Proc. Haw. Ent.

Soc, III, 1914, as having been bred from eggs of D. mollipes,

proved later to be from the eggs of Kelisia pallidum, whose

eggs were in the same sedges as those of D. msUipes and were

overlooked at the time.

Proc. Haw. Ent. Soc. Ill, Xo. 3, September, 1916.
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A Note on "Tineola uterella" in Hawaii.

BY OTTO 11. S\VK/,IOY.

Mv. .Viiiiust Jju^'ck liiis called my altcutioii to this species

of moth amoiic; tlic s])(H'im('iis lalu'llcd OcrUi inncnJala in the

cabinet of the Ex])oi'im(nit Station, If. S. V\ A. In fact,

nearly all so-hibcllcd prox-cd to he Thieohi ntcrcUa. This spe-

cies has not h(>en previonsly recorded in the Hawaiian Islands.

Walsingham, in the Fauna Ilawaiiensis, records a sin<>,le sj^eci-

nien of (). maculata,- without loealit}', collected hy Blackl)urn

in the Hawaiian Islands. This no doubt was collected in

Honolulu. Walsingham remarks that 0. maculafn is ''ex-

tremely similar in appearance to Tineola uterella." This and
the fact that only the former had been recorded here, led to

my confusion of the two species, which I am now able to

se])arate readily, since having their distinctions pointed out

by Mr. Busck. They both occur in the West Indies and
Brazil, from where they were described. Their larvae are

said to have similar habits, in that they live in Hattened cases

and are found about the walls of houses.

In Honolulu, T. ui-erella is much more common than 0.

iiiaculata, for I have collected but one specimen of the latter

in 11 years of collecting; whereas, the former I have collected

frequently from many localities in the Islands, and also reared

it from the larval cases so commonly seen about buildings.

A Braconid, Protapantcles hawaiiensis, is often bred from
these cases. It will be necessary to make a correction in a

statement al)out this parasite on page 108 of Proceedings of

the Hawaiian Entomological Society, Vol. Ill, 1915. Tineola
ulevella should be substituted for Oecia maeulata as the host

of this Braconid.

Proc. Haw. Ent. Soc. Ill, Xo. 3, September, 1916.
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Notes on the Orthopteroid Insects of the Fiji Islands.

BV LAWRENCE BFcTXEK.

(Presented by O. H. Swezey.)

IXTKODUCTIOX.

During the latter part of 1913 the compiler of these notes

had the pleasure of visiting the entomologists of Hawaii in

Honolnlu. While there the subject of orthopteroid insects

naturally came up for discussion along with other matters

entomological. Among the specimens examined were a num-

ber of Orthoptera from the Fiji Islands. Most of these were

brought along to the University of Nebraska to be studied.

Later a second collection of these insects taken in the same

islands was receivd from Professor J. F. Illingworth of the

College of Hawaii.

In studying this material a list of these insects for the

group of islands was prepared as a basis for the determina-

tions of the forms in hand. Several new forms were found

among the collections studied and their descriptions are given

herewith. In this ])aper the Isoptera or termites are not in-

cluded.

BLATTOIDEA.

Allacta spuria (Brunner).

Phyllodromia spuria Brunn., IS'ouv. Syst. Blatt. p. 9G

(1865); Kirby Syn. Cat. Orth., I, p. 93 (190-t).

Allacta spuria Shelford, Genera Ins. Fasc. 73, p. IS,

pi. 2, fig. 7 (1908). For additional synonomy see

Shelford, 1. c.

jSTot found in the collections seen, but originally de-

scribed from the Fiji Islands.

Phyllodromia vitrea Brunner.

Phyllodromia vitrea Brunn., Xouv. Svst. Blatt. p. 109,

No. 28 (1805); Kirby, Syn. Cat. Orth. I, p. 95

(1904) ; Shelford, Genera Ins. Fasc. 73, p. 15 (1908).

Proc. Haw. Ent. Soc. Ill, No. 3, September, 1916.
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BUxtia rifira Sauss., Miss. ]\Iex., Ortli. p. ."lO, pi. T, ii<;'.

IS (1870).

BlaUa dilalata $ , Saiiss., Kev. Zool. (2) XX, p. 98

(1SG8).

A specimen in tlie collection of the College of Hawaii
comes from Xadi. where it was taken in Angnst, 1913.

Phyllodromia germanica (Linnaeus).

Blafta (jennduicd ]>inn., Syst. X^at. (ed. XII) I, (2) ]).

008, Xo. 7 (1707).

Blatfa ohUquata Daldorf, Skriv. X^at. Selsk. Vol. 2 (2),

p. 104 (1793).

Ecfohiiis (jermanica Steph., 111. Brit. Ent., Mand. VI,

p. 40 (1835).

For additional synonomj see Shelford, Genera Ins.

Fasc. 73,, p. 11, and Kirby, Syn. Cat. Ortli. I, p. 87.

This insect is cosmopolitan and occurs in all temperate

and tropical seaports, as well as in most inland cities and

towns, where it has been carried by commerce. Possibly

too connnon to have been taken.

Phyllodromia bivittata (Serville).

Blatta bivittata Serv., Hist. Ins. Orth. p. 108 (1839).

Plnjllodromia bivittata Sauss., Miss. Mex. Orth. p. 28

(1870); Kirby, Syn. Cat. Ortli. I, p. 87 (1904);

Shelford, Genera Ins. Fasc. 73, p. 11 (1908).

The two-lined cockroach, like the preceding, is very

widely distributed over tlie warmer portions of the earth,

where it lias been carried by commerce. The same re-

marks might be made of this as of the preceding species.

Phyllodromia suppellectilum (Serville).

BtattasuppeUectilum Serv., Hist. Ins. Orth. p. 108 (1839).

For a rather full synonomy of this species see Shelford,

Genera Ins. Fasc. 73, p. 11 (1908).

This is still another of the cosmopolitan species that

occurs in all seaports of tropical and subtropical countries.

See remarks regarding germanica and bivittata.



150

Phyllodromia rufescens (Beauvols).

Blatta rufescens Beaiiv., Ins. Afr. Amer. p. 183, Orth.

pi. lb, f. 7 (1805).

For synonomy see Kirby, Syn. Cat. Orth. I, p. 82, and

Shelford, Genera Ins. Fasc. 73, p. 11.

Still a fourth cosmopolitan species of the genns Pliyllo-

dromla is to be met ^vith in these islands. While not rep-

resented in the collection studied, it certainly occurs in

the Fijis.

Phyllodromia notulata (Stal).

BlaUa iwtuhda Stal, Freg. Eugen. Kesa, Ent. p. 308

(1858).

Allada notulata Kirby, Syn. Cat. Orth. I, p. 100 (1904).

Pliytlochvmia notulaia Shelford, Genera Ins. Fasc. 73,

p. 13 (1908).

Phyllodromia liierocjhjpliica Brunn., ]S;^ouv. Syst. Blatt.

p. 105 (1865).

There are specimens in the collection of the College

of Hawaii taken at Xadi during the month of June, 1913.

Temnopteryx ferruginea sp. nov.

Rather small, ferrugineo-piceous with a testaceous border on

the sides of the pronotum and abdomen, legs also testaceous with

prominent piceous maculae on coxae, femora and tibiae. Tegmina

and wings abbreviated, the former obliquely truncated internally

at apex, their inner margins touching; wings narrow, sublinear,

as long as the tegmina. Dorsum and venter becoming piceous at

outer margins and adjoining the narrow testaceous border. Spines

of legs piceous at their base. Head ferruginous, paler on the

vertex, the clypeus testaceous; maxillae testaceous, the apical

joint infuscated; antennae also somewhat infuscated.

Length of body, $ , 10 mm.; of pronotum, 2.85 mm.; width of

pronotum, 4 mm.; length of tegmina, 3 mm.

Habitat.—A single female, the type, conies from Rewa,

Fiji (Muir, 1906).

Cutilia nitida (Brunner).

Platyzosteria nitida Brunner, Xouv. Syst. Blatt. p. 214

(1865).
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Cutilia )iifidn Slielfonl. Genera Ins. Fasc. 100, p. 8 (1010).

For sviioiioiuv sec Slu^lfnrd, 1. c.

IIal)itat.—J\Iala_\- Arcliipd. etc.; Sma, I'iji, Aug, 2.5,

lOlo (C^ollego of llawiiii). Tlicsc speciniciis were col-

lected from ('(icoiiiiul leiif slieallis.

Cutilia feejeeana sp. nov.

A single j specimen of a second and rather closely related

species of "Cutilia" is at hand. The color of this insect is a

deep piceo-ferruginous and in form it is somewhat broader than

the preceding. Its length is 23 mm., its greatest width 16 mm.,

length of pronotum 1.5 mm., width of hind margin of pronotum

15 mm., length of hind tibiae 10.75 mm.

Habitat.—]iewa, Fiji (Miiir, lOO(i). Type in the

collection of L. P)runer.

Stylopyg-a rhombifolia (Stoll).

Blatia rlionihifolia Stoll, Spectres, Blatt. ]). 5, pi. 3(1,

%. 13 (1813).

For synonomy see SbellVird, Genera Ins. Fasc. 100,

p. 14, and Kirby, Syn. Cat. Ortb. I, p. 135 (1004).

Tbis is a cosmopolitan insect that is very widely dis-

seminated tbrnont tbe Oriental region. It is especially

common in tbe islands of tbe Pacific. It sbonld be found

in tbe principal seaports of tbe Fijis.

Blatta orientalis Linnaeus.

Blatta orientalis Linn., Syst. Xat. (ed. X) I, p. •121:,

Xo. 7 (1758).

For synonomy see Kirby, Syn. Cat. Ortb. I, p. 137

(1004).

Found about tbe wbarves, in dwelling bouses, botels,

business blocks, etc., tbruout tbe civilized world; also

to some extent out-of-doors in tbe tropical forests. Xo
specimens are at band, possibly because of its being too

common and well known.

Blatta rotundata (Brunner).

Periplaneta rotundata Brunn., Xouv. Syst. Blatt. p. 230

(1865).
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This moderately large insect apj^ears to be confined

entirely to the Fiji Islands. No specimens are at hand.

Hence it would seem either to be rare or else confined to

the jungles or some special haunts away from human habi-

tations.

Periplaneta americana (Linnaeus). ^
Bhrtfa americana Linn., Svst. Xat. (ed. X) I, p. 424,

Xo. 4 (1758).

For synonomy see Kirby, Syn. Cat. Orth. I, p. 140,

and Shelford, Genera Ins. Fasc. 109, p. 18.

A cosmopolitan cockroach that occurs both about build-

ings and in the forests. A single specimen taken at Xadi ii

during the month of July is classed here. It is contained

in the College of Hawaii collection.

Periplaneta^ australasia (Fabricius).

Blafia auMralasia Fabr., Syst. Ent. p. 271, Xo. 5 (1775).

For synonomy sec Kirby and Shelford, 1. c.

A cosmopolitan species of the forests rather than of

the cities, but by no means absent from the latter locality.

Reported from the Fijis, but not present in the collections

examined.

Diploptera dytiscoides (Serville).

Bla.tta dytiscoides Serv., Hist. Ins. Orth. p. 102 (1839).

For synonomy see Kirby, Syn. Cat. Orth.. I, p. 176

(1904).

Habitat.—Quite general over the Oriental region. Muir
collected it at Kewa, Fiji, in 1900.

Several other cosmopolitan roaches undoul)tedly are to

be met with in these islands, as for example Leucophoea

surinamensis (Linn.), Bhyparohia maderae (Fal)r. ) and

Nauphoeta cinerea (Oliv.), all of which are common in

adjoiuing islands.

PHASMOIDEA.

Pterobrimus depressus Kedtenbaeher.

I'lerohrinius depressas Redt., Ins. Fani. Phasni. p. 43

(1906).
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Habitat.—Fidji-Tnseln (Coll. Pvodt. and :\rns. TTam-

l)Tir<»'). Not ill the (Collection studied.

Chitoniscus lobipes Redtcnhacdier.

CJiiloiiiscus lohipcs Redt., Ins. Fani. Pliasm. p. 178, pi.

VI, %. 15 (190G).

Habitat.—Viti, Fidsclii-Inseln {Vo\\. Kedt.). This

insect is likewise absent from the varions collections ex-

amined hx me.

Chitoniscus lobiventris (Blan chard).

PliijUhnn luhivoifrc Blanch., Vov. Pole Snd. Zool. IV,

p. ;559, Orth. pi. I, fig'. 3 (1853); Westw. (^it.

Phasin. p. 174. ])1. 39, fii--. 5 9 (1859).

Chifojiiscu.'i lohiceniri>i Stal, Peceiis. Orth. Ill, p. 105

(1875); Redt., Ins. Fam. Phasm. p. 179 (190G).

Habitat.—Fiji Isls. (]\[ns. Hamburg-, Mus. Paris, etc.).

ISTot among the specimens now studied.

Chitoniscus feejeeanus (Westwood).

Plti/Jliinii fccjccnuiiiii West., Proc. Ent. Soc. Ltjiid. (3) TI,

p. 17 (18(54).

(liitoniscus feejeeanus Kirbv, Syn. Cat. Orth. I, p. 420

(1904).

Hal)itat.—A single 9 specimen of this Fijian insect

is at hand. It was taken at Suva in August, 1913, (Col-

lege of Hawaii).

Nisyrus spinulosus Stab

Nisynis spinulosus Stal, C. R. Soc. Ent. Belg. XX, p.

Ixvi (1877); Brunn., Fam. Phasm. ])]>. 359, 300,

pL XVI, fig. 13 (1908).

Habitat.—Viti-Inseln (Coll. Brunner, Mus. Hamburg,
Mus. Berlin, Mus. Stuttgart). Absent from the Fiji ma-
terial at hand.

Nisyrus dipneusticus (Wood-]Mason).

Cotylosoiua dlpneusticum Wood-]\[ason, Ann. ]\[ag. Xat.

Hist. (5) 1, p. 101 (1878) ; Waterhouse, Ann. Xat.

Hist. XV. p. 498 (1895).
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Haljitat.—The only reference to tins insect's habitat is

Tavinni, Viti-Inseln (]\Ins. Hamburg).

Nisyrus amphibius Stal.

Nisyrus ampJiihius Stal, C. R. Soc. Ent. Belg. XX, p.

Ixvii (1877) ; Brnnn., Fam. Phasm. p. 360 (1908).

Habitat.—Viti-Inseln (Mus. Hamburg).

Nisyrus carlottae (MacGillivray).

Prisopus carlottae MacGilL, Zoologist, XVIII, p. 714

(18G0); Brunn., Fam. Phasm. p. 361 (1908).

IIal)itat.—Viti-Inseln (Mus. Hamburg).

Megacrania phelaus (Westwood).

Platijcraiila pheJaus Westw., Cat. Phasm. p. 113, pi. 27,

fig. 5 9 (1859) ; Kirby, Trans. Linn. Soc. Lond. (2)

vi, p. 470 (1896).

Megacrania plielaus Kaup., Berl. Ent. Zeitschr. XV, p.

38 (1871); Brunn., Fam. Phasm. p. 370 (1908).

Haliitat.—Fidschi-Inseln (Westw. )

.

Graeffea coccophagus (Newport).

Aloplnis coccopJiagiis Xewp., Phil. Trans. 1844, p. 288,

pi. 14, fig. 4.

Lopaplius coccophagus Westw., Cat. Phasm. p. 99 (1859).

Graeffea purpurlpennis Brunn., Dr. Graeffes Reisen in

Viti-Levu, figs. 1 <5 , 2 ? (1868).

Ano[)]ielepis fulvesc-ens Sauss., Pev. et Mag. d. Zool. 1869,

p. 4; lb. Mel. Orth. Ill, p. 117, pi. 2, figs. 3, 4

(1869).

Habitat.—Australasia. There are 2 female speci-

mens at hand from Pewa (]\Iuir in April) ; also a couple

from Suva taken in August, 1913 (Coll. College of Ha-

waii).

Graeffea lifuensis Sharp.

Graeffea lifuensis Sharp, Ace. of Phasm. in WilleyZool.

Results, p. 80, pL 9, fig. 21 (1898); Redt., Ins. Fam.

Phasm. p. 371 (1908).
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Habitat.—Two females niul a male of what is appar-

ently this insect are at hand from Suva, where they were

collected in August, 101.'] (College of Hawaii).

Graeffea minor Brnnner.

Uiacffca minor Bnnin., Dr. (iraeffes Iveiscn in \'iti

J.evu. p. 47 (ISl)S); Kirby, Syn. Cat. Orth. ]). l\SQ

(1904).

Habitat.—Fiji Islands (Coll. Brunner, ^fus. Ham-
burg) .

Podacanthus typhon Gray.

Podacaufhus typlmii Gray, Ent. Austr. I, pi. 2, fig. 1

(1833) ; Serv., Hist. Ins. Orth. p. 230 (1839) ; Burni.,

Handb. Ent. II, p. 581 (1838) ; Wcstw., Cat. Phasm.

p. 117 (1859).

Habitat.—Fidschi-Inseln ((Vdl. Brunner).

Hermarchus differens Redtenbacher.

Hermarrhus differens Kedt., Fam. Phasm. p. 445 (1908).

Habitat.—Viti (:\[us. Paris).

Hermarchus appolonius (Westwood).

PliibalosoDia appolonius Westw., Cat. Phasm. p. 181, pi.

40, fig. 4 2 (1859).

PJiihalosotna pf/flioiiius Wcstw., Cat. Phasm. p. 73, i^l.

35, fig. 3 c?.

Hennarcluis pytlioiiius Stal, Recens. Orth. Ill, p. 89.

Habitat.—Fiji Islands. A single $ from Suva, taken

in August, 1913, is referred here (College of Hawaii).

Hermarchus pythonius (Westwood).

Plujbalosoma pijllioniiis AVestw., Cat. Phasm. p. 73, pi.

12, fig. 1 ? (1859).

Hermarchus pythonius Stal, Recens. Orth. Ill, p. 89

(1875) ; Brunn., Fam. Phasm. p. 446.

Habitat.—Fidschi-Inseln (Coll. Brunner, Mus. Paris,

Mus. Hamburg, Ilofmus Wien).

Hermarchus virga Eedtenbacher.

Hermarchus rirga Pedt., Fam. Phasm. p. 44G (1908).
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Phyhalosoma pytlionhis var. AVestw., Cat. Pliasm. p. 73

(1859).

Habitat.—Fidsdii-Tnseln (Coll. Bminner, Mus. Paris).

Hermarchus novae-britanniae (AVood-Mason).

PhyUium novae-britanniae Wood-Mason, Ann. Afag. Xat.

Hist. (4) XX, p. 76 ? (1877).

Hermarchus novae-hritanniae Brnnn., Fam. Phasm. p. -1:47,

pi. XXI, fig. 6 (1908).

Habitat.—Fidscbi-Inseln (Coll. Brnnner, Mus. Gcnf,

Mns. FTambnrg, Mus. Paris, Mus. Berlin).

Hermarchus inermis Redtenbaeher.

HerwairJius inermis Redt., Fam. Phasm. p. 448, pi. XXT,

fig. 5 (1908).

Habitat.—Fidscbi-Inseln (Coll. Brnnner, Mns. Ham-
bnrg. ^fns. Stnttgart). J

Acrophylla chronus (Gray).

Diura chroniis Grav, Ent. Anstralia, pp. 20, 26, pi. 5,

fig. 2 (1833).

For svnonomy see Brnnner and Redt., Fam. Phasm.

p. 457.

Habitat.—Fidscbi-Inseln (Coll. Brnnner).

^[AXTOIDEA.

Hierodula fuscescens (Blanehard).

Mantis fuscescens Blanch., Voy. Pole Snd. Zool. IV, p

354, pi. i, fig. 5 (1853).

Habitat.—Altbongh recorded as belonging to these isl-

ands, it is not contained in the material examined.

Undonbtedly several other mantids will be fonnd to

occur in these islands.

LOCUSTOIDEA.

Thyrsus tiaratus Bolivar.

Thyrsus tiaratus Bolivar, Ann. Soc. Ent. Belg. XXXI,

pp. 187, 254, pi. 5, fia:. 21 (1887) ;
Hancock, Genera

Ins. Orth. Acrid. Tetr.>asc. 48, p. 50, fig. 19 (1906).

I

i
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PTabitat.^

—

Altlioii<>'li confined to tlic Fiji Islands, tliis

species is not i-eprescntcd among the t'oi'ins studied.

Paratettix pullus Bolivar.

Panilrlli.r pull us P.olivar, \\u\. See. Ent. iieli:-. XXXI,
pp. 188, 272, 281 (1887).

Hal)itat.—Two specii)ieiis are at liand from Rewa

Cyfnir, lt)0(0.

Paratettix feejeeanus sp. nov.

Decidedly smaller that P. pulUis. from which it differs in

having the pronotum and wings much abbreviated and scarcely

reaching the apex of the hind femora and tip of the valves of the

ovipositor in the females; in the males only about as long as the

abdomen. Color variable, mostly testaceous, more or less varied

with fuscous.

Length of body, $, 5.-5 mm., 9, 7.5 mm.; of pronotum, ^,
5.75 mm., 9, 6 mm.; of hind femora, ^5 and 9, 4.25 mm.

Habitat.—Tliis insect Avas taken at Kewa in A]n'il,

1906, by Mnir; and at Xausori during Jnne and Jidy,

1913 (Coll. College of Hawaii). Types in the collection

of T. IJrnner.

Aeolopus tanrnlus fFabricins).

Livyllu.^ famuhis Fabr., Ent. Svst., Suppl. p. 195 (1798).

For synonomy see Kirby, Syn. Cat. Ortli. Ill, p. 192.

Habitat.—This insect is widely distributed in the

Oriental region. Specimens of both sexes are at hand

from Xadi, Avhere they were taken in June, 191-3 (Col-

lege of Hawaii).

Locusta australis (Saussure).

ParJtyliilus aiixlralis Sauss., Mem. Soc. Geneve, XXVIII,

pp. "51, 118 (1884).

Locusia (iiistralis Frogg., Agric. Gaz. X. S. Wales, XIV,

p. 1100 (1903) ; Kirby, Syn. Cat. Orth. Ill, p. 229

(1910).

Habitat.—Three males and 2 females were taken at

Rewa by Muir in April 1906, and 2 pairs are labelled

Xadi, June, 1913 (College of Hawaii).

Oedipoda (?) liturata Le Guili.

Aedipoda liturata Le Guill, Ptev. Zool. 1841, p. 295.

See Kirby, Syn. Cat. Orth. Ill, p. 242.
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Habitat.—An insect under the above name is referred

to in Fiji. It is not contained in the collections investi-

gated.

Cyrtacanthacris vittaticollis (Stal)?

Acridium vitfaficoUe Stal, OEfv., Vet. Akad. Forh.

XXXIV (10), p. 53 (1877); Finnt, Snr. Genre Acri-

dinni, p. 7:1 (11)07).

Habitat.—The above named insect is native in the

Philippines. A pair of specimens referred here with some

donbt bear the locality label ^'^Xadi," where they were taken

in Jnne, 1913 (Coll! College of Hawaii).

Cyrtacanthacris sp.

A second and considerably larger species of this genns

coming from the same locality, is also at hand. It is a

female, and was also taken dnring the month of Jnne
and is contained in the College of Hawaii collections.

This latter insect may be new. It resembles quite closely

the large Schisfocera amer'icana and allies. It might

bear the name tem])orarily of Cyri,. feejeeana. Its dimen-

sions are as follows: Length of body, 9, 50 mm.; of

pronotum, 11 mm.; of tegmina, 57 mm.; of hind femora,

34 mm.
Undoubtedly still other species of locusts or short-

horned grasshop])ers occur in these islands.

TETTIGOXOIDEA.

Gryllacris dubia Le Guill.

Gryllacris cluhla Le Guill, Kev. Zool. 1841, p. 293; Kirby,

'Syn. Cat. Orth. II, p. 145 (1906).

Habitat.—This insect, while reported from Fiji, is not

among the material examined by me.

Gryllacris ferruginea l^runner.

Gryllacris ferruginea Brunn., Verb. Zool.-bot. Ges. Wien,

XXXVIII, pp. 316, 317 (1888); Kirby Syn. Cat.

Orth. II, p. 146 (1900).

Habitat.—Xausori, Aug. 29, 1913 (College of Hawaii),

and Pu'wa CNfuir, li)06).
"
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Euconocephalus australis (Bolivar).

Coiiorcpltahis aiislnills I5()l., Viajc al Pacif., Tns. p. 90

note (1884).

Habitat.

—

S])('('iiiiciis of this insect are ]iresent from

Rewa (j\rinr) and Xadi (College of Hawaii). Kirbv

claims tliat it is the same as the Coiioccplniliis cj-lciisor of

Walker (see Svn. Cat. Ortli. TT. p. 2.")0).

Euconocephalus lineatipes (P>olivar).

Coiioccpliahis llitcalipcs Bol., Ortopt. Afr. Mns. Lisboa,

p. 225 (1890) ; Redt., ^Mon. Conocephal. p. 95.

Habitat.—Fidji-Tnseln (Redt.). Specimens from Rewa
collected by ^huv in 1906 are also referred here.

Salomona antennata Redtenbacher.

Agro-ecia rufjifrons Redt., 'Man. Conocephal. pp. 15(1, 157

(1891) ; Karny, Revis. Conocephal. p. To (1907).

Habitat.—Viti Levn, Fidji-Inseln (Walker, Brnnner,

Mns. Hamburg-). Xot contained among the material at

hand.

Salomona antennata Redtenbacher.

Salomona antennata Redt., Monog. Conocephal. pp. 156,

158 (1891); Kirby, Syn. Cat. Orth. II, p. 265

(1906) ; Karny, Revis. Conocephal. p. 7o (1907).

Habitat.—Viti-Levu, Fidji-Inseln (Coll. Brnnner).

Xot among the material at hand.

Salomona brongniarti Brnnner.

Salomona hron/jniarti Brnnn., Abhandl. Senekenb. Ges.

XXIV, p. 270 (1898) ; Kirby, Sjm. Cat. Orth. II, p.

265 (1906).

Habitat.—Fiji Islands. Xot present in the collections

studied.

Xiphidion modestum (Redtenbacher).

Xiphidiiim modestum Redt., ^Mon. Conocephal. })p. 182,

196 (1891).

Anisoptera fnodes'tnni Kirby, Syn. Cat. Orth. II, p. 277

(1906).

Xiphidion niodestum Karny, Revis. Conocephal. p. 91

(1907).
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Habitat.—Quite generally distributed in the Oceanic

islands. Fidji-Tnseln (Coll. Brnnner, ]\lus. Geneva). Not

in tlic material at hand.

Xiphidion affine (Redtenbacher).

Xlpli'idhi)n af/iiie Redt., ]\ronog. Conoccphal. pp. 183, 199

(1891).

Anisoptera affine Kirby, 1. c. p. 278 (1906).

Habitat.—Fiji Islands. Specimens are at hand from

Rewa (Mnir, Mch. and April, 1906), and Xadi (Jnne,

1913, Coll. College of Hawaii).

Phisis echinata (Redtenbacher).

Teuthras echlnatus Redt., ^Monog. Conocci)hal. p. 226, fig.

96 (1891).

Pliisis echinata Kirby, Syn. Cat. Orth. II, p. 286 (1906);

Karny, Revis. Conocephal. p. 104 (1907).

Habitat.—Fidji-Inseln (Coll. Bninner). Missing from

the collections before me.

Phisis rapax (Redtenbacher).

Tenthvas rapax Redt., Monog. Conocephal. pp. 226, 227

(1891).

Phisis rapax Kirby, 1. c. p. 104 (1907).

Habitat.—Fidji-Inseln (Coll. Brnnner). Xot in the

collections at hand.

Hexacentris australis Redtenbacher.

Hexaceutris aaslralis Redt., Monog. Conocephal. pp. 234,

236 (1891); Kirby, 1. c. p. 287 (1906); Karny, 1. c.

p. 107 (1907).

Habitat.—Specimens of this insect were taken at Rewa
in March, 1906, by Mnir.

Morisimus oceanicus (Fictet et Saussure).

Tympanoptera oceamca Pict. et Sanss., Icon. Sant. Vertes,

p. 20, pL 2, fig. 12 (1892).

Aprioii oceanicus linmn., Mon. Psendophyll. pp. 74, 78,

pi. 3 fig. 31 (1895).

Morisimus oceanicus Kirby, Syn. Cat. Orth. II, p. 305

(1906).
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Habitat.—Fiji. Xot in any of the collections studied.

Ocica lutescens Walker.

Ocica hitescens Walker, Cat. Derm. Salt. B. M. 11, p.

246 (1869); Kirhy, Syn. (^it. Ortli. II, p. 857 (1!)()6).

Plabitat.—This insect is recorded only from the Fiji

Islands. !None are in the collections stndiod.

Diaphlebus bivittatus Redtenbaeher.

DiapliJc.hus hiviUatus Redt., Verh. Zool.-bot. Ges. Wien.

XLII, p. 103 (1892).

Habitat.—This and the following three species of the

genns are all described from the Fiji Islands. None of

them are represented.

Diaphlebus marmoratus Redtenbaeher.

Diaphlehns tnannoratiis Redt., 1. c. pp. 193, 194, pi. 3,

tig-. 2 (1892); Kirby, Syn. Oat. Orth. II, p. 357

(1906).

Habitat.—Fiji (Coll. Brnnner).

Diaphlebus brevivaginatus Karsch.

Diaplih'hus hrevivcK/inatus Karsch, Berl. Ent. Zeitschr.

XXXVI, p. 343 note (1892).

nal)itat.—Fiji Islands.

Diaphlebus (?) uniformis Brnnner.

Diaphlebus (?) uniformis Brunn., Abhandl. Senckenb.

Ges. XXIV, p. 257 (1898); Kirby, Syn. Cat. Orth.

II, p. 357 (1906).

Habitat.—Fiji Islands.

Elaeoptera nitida Redtenbaeher.

Elaeoptera nitida Redt., Verh. Zool.-bot. Ges. Wien, XLII,

p. 196 (1892); Kirby, 1. e. II, p. 358 (1906).

Habitat.—Fiji Islands. Xot represented.

Elaeoptera lineata Redtenbaeher.

Elaeoniem lineata Redt., 1. c. p. 196, pi. 3, fig. 3 (1892);

Kirby, 1. c. p. 358 (1906).

Habitat.—Fiji. Likewise absent from these collections

examined.
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Ityocephala nigrostrigata (AYalker).

Fseudopltyllus tiuji-ostrigatus Walker, Cat. Derm. Salt.

B. M. V. Suppl. p. 44 (1871).

Ityocephala nigrostrigata Redt., Verb. Zool.-bot. Ges. Wien.

XLII, p. 22, pi. 3, fig. 11 a, b (1892).

Habitat.—Fiji (Coll. Brimner). I^ot in the material

studied.

Furnia insularis Stab

Furnia imnJaris Stal, Bibang-. Svenska Akad. IV, p. 57

(1876); Kirby, Syn. Cat. Ortb. II, p. 468 (1906).

Anaulacomera insularis Bnmn., Moii. Pbaneropt. pp. 280,

295 (1878).

Habitat.—Two ? $ and a nympb are referred bere

(Mnir, Mcb. 1906).

Furnia incerta (Brunner).

Anaulacomera incerta Brunn., Mon. Pbaneropt. pp. 280,

295, pi. 6, fig. 85 a-e (1878).

Furnia incerta Kirby, Syn. Cat. Ortb. II, p. 468 (1906).

Habitat.—Fiji (Brmmer, Kirby).

Furnia malaya Stal ( ?

)

Furnia malaya Stal, Bibang Svenska Akad. IV (5), p. 57

(1876).

Anaulacomera malaya Brnnn., 1. e. pp. 280, 295 (1878).

Ha])itat.—Two specimens, S and 5 , taken at Rewa

in Marcli, 1906, by Muir are referred here.

GRYLLOTALPOIDEA.

Curtilla africana (Beanvols).

Gryllotalpa africana Beanv., Ins. Afr. Amer. p. 229, pi.

2 c, %. 6 (1805).

Gryllotalpa orientalis Buna., Handb. Ent. II, p. 739

(1838).

Curtilla africana Kirby, Syn. Cat. Ortb II, p. 6 (1906).

This insect seems to be generally distributetd through-

out Australasia. Although no specimens are at hand, it

most certainly will he found to occur in the Fiji Islands.
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GKYLLOTDEA.

Nemobius luzonicus l>olivar.

ycHiohiiis hi'.oiiiciis r»(il.. Anil. Soc. Ks]). XVI IT, p. 418

188*)); Kirby Syii. Cat. Ortli. II, ]). Hi ( lUOCj.

Habitat.—Two 2 spoeimeiis of jVr)nohl)is ai'c referred

to Bolivar's A", hizoiticiis. altliouiili tlicv do ii(»t aii'ree in all

respects with his d('s('ri])ti()ii. They come from Xausori,

where they were taken in June and Jnly, 1913 (College

of ITawaiai).

Apiotarsus gryllacroides Saussnre.

Apioi(irs}is <injJhirroideti Sanss., ]\rem. Soc. Geneve, XX,

p. 105, pi. 14 (XXIII), figs. 1-7 (187T); Kirby,

Sjai. Cat. Orth. II, p. 20 (1900).

Habitat.—Fiji Islands. Xot in the material now ex-

amined.

Gryllus oceanicus Le Guill.

GryUiis ocecmlcus Le Gnill, Rev. ZcKtl. 1841, p. 293;

Kirby, Syn. Cat. Orth. II, p. 33 (1906).

GrijUus innotahUh Walker, Cat. Derm. Salt. B. M. I, p.

47 (1869) ; Sanss., Mem. Soc. Geneve, XXV, p. 158

(1877).

Habitat.—Fiji Islands: Rewa (]\[nir) ; Snva, Ang.

1913 (Mns. College of Hawaii). This insect also is quite

widely distributed in the vari(nis islands of the Pacific.

Ornebius novarae ( Sassure ) ?

LipliopJiis nuvariac Sanss., Mem. Soc. Geneve, XXV, p
315 (1877).

Ornehiifs novarae Kirby, Syn. Cat. Orth. II, p. 58 (1906).

Habitat.—A $ specimen collected by INfuir at Rewa
during April, 1906, is referred here wf.h some doubt.

Ornebius sp.

Habitat.—A i specimen of a second species of the

genius not yet determined was also taken at Lautoka in

June, 1913"^ (College of Hawaii).
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Arachnocephalus maritimus Saussure.

Arachnocephalus maritimus Sauss., Mem. Soc. Geneve,

XX, p. 313 (1877); Kirby, Syn. Cat. Orth. II, p 60

(1905).

Habitat.—Oeeanica ; Fiji Islands. Xot at hand now.

Oecanthus rufescens Serville.

Oecanthus rufescens Serv., Hist. Ins. Ortb. p. 361 (1839)
;

Sanss., Mem. Soc. Geneve, XXV, p. 156 (1878).

Gryllus (Oecanthus) gracilis Haan, Teminck, VerbandeL,

Ortb. p. 236, pL 20, fig. 8 (1842).

Habitat.—Oriental region, including Fiji, but not rep-

resented in tbe material studied.

Oecanthus lineatus Walker.

Oecanthus lineatus Walker, Cat. Derm. Salt. B. M. I, p.

96 (1869) ; Sauss., Mem. Soc. Geneve, XXV, p. 455

(1877); Kirby, Sym Cat. Ortb. II, p. 74 (1906).

Habitat.—Specimens of tbis species are at band from

Xadi, Lautoka and Kewa.

Trigonidium flavipes Saussure.

Tri<ionidiuui flavipes Sauss., Mem. Soc. Geneve, XXV,
p. 465, pi. 16 (XLVII), fig. 2i, e, pi. 19 (LXXX),
fig. 1 (1878); Kirby L c. p. 78 (1906).

Habitat.—Muir collected tbis insect at Kewa in 1906.

Metioche insularis (Saussure).

Ilomoeoxiphus iusuJariff Sauss., Mem. Soc. Geneve, XXV,
p. 470 (1878).

Metioche insularis K'why, Syn. Cat. Ortb, II, p. 79

(1906).

Habitat.—Specimens of tbis small cricket are present

from Xadi and Xausori, taken in June, 1913 (College of

Hawaii), and from Kewa, 1906 (Muir).

Cyrtoxipha maritima (Saussure).

Cyrtoxiphus maritimus Sauss., Mem. Soc. Geneve, XXV,
p. 478, pb 17 (XLIX), fig. 3, pL 19 (LXXIX), fig. 3

(1878).

Plabitat.—Fiji is among tbe islands listed as tbe babi-

tat of tbis insect.
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Cyrtoxipha fulva (Sanssure).

Cijiio.vipliiis fiilnis Sanss., Mem. Soc. (lencve, XXV, ]).

481, pi. 17 (XLIX), fio'. 5 (1878).

Ci/rlo.riplia fiiJra Kirl.y, Syii. (^it. Orlli TF, p. 82 (1900).

TTaltitat.— Fiji. Not in llic niatcrial hcinj;' studied.

Cyrtoxipha straminea (Sanssure).

Cyiioxijilnis s/rnniliicns Saiiss., Mem,. Soe. (jleiiove, XXV,
p. 482 (1878).

Habitat.—Credited to Fiji. l)nt not anion^' the speei-

mens at hand now.

Hydropedeticus vitiensis ^liall and Gils.

Ili/droprdcHnis rificiisis ]\Iial and Gils., Trans. Fnt. Sac.
'

Lond. 1002, ]). 284, pis. 7, 8 (1002).

Habitat.—The ]M-esent s])eeies is confined to the Fiji

Islands. It is aqnatie in its habits, as are some of the neo-

tropical re])resentatives of Ncmoh'nis.

Cardiodactylus novae-guineae (de Haan).

Gnjlhis (Plafi/dacfi/Ius) uorac-guineae Haan, Temminck,
'

Verhandl. brth.' p. 233 (1842).

Cardindarfyhts iiornc-r/uincdc Sanss., ^Feni. Soc. Geneve,

XXV, p. 510, ]d. 17 (LV), f. 1 (1878); Kirby, Syn.

Cat. Orth. II, p. 88 (lOOG).

Habitat.—Qnite oenerally distribnted over Anstralasia.

A single S was collected at Rewa, Fiji, in 1000 by ]\[nir.

Heterotrypus tripartitus Sanssnre.

/[(•(croln/pus trijuirdtufi Sanss., ]\Iem. Soc. Geneve, XXV,
p. 548 (1878); Kirby, Syn. Cat. Orth. II, p. 01

(1906).

Habitat.—This is another small o-ryllid that seems to

be confined to the Fiji g-ronp of islands. It is not in the

collections now being re])oi'ted npon.

Mnesibulus bicolcr (Dellaan)?

CrijUus f I'lKdoiK/ojJsis) hicoJor De llaan, Temminck, Ver-

handel, Orth! ]). 235 (1842).

Calyptotrypvs hicolor Sanss., Mem. Soc. Geneve, XXV,
p. 587 (1878).
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Mneslhuhis hicolor Bolivar, An. Soc. Esp. Hist, ^at.,

XVIIl, p. 4-27 (1880) ; Kirby, Syu. Cat. Orth. II,

p. 95 (1906).

Habitat.—A single 2 cricket collected in 190G by

j\Inir is referred here with considerable doubt. Its ovi-

positor is fnlly as long as the hind femora, a character

that does not agree with Sanssure's measurement for bi-

color. It may be new, but if so is quite nearly related to

hicolor.

Mnesibnlus (?) sp.

A second but much smaller species of this or a closely

related genus is contained in material collected by Muir

at Rewa in 1906. It is rather mutilated, hence not read-

ily determinable nor describable.

Madasumma (?) sp.

The collection made by Muir at Rewa in 1906 con-

tains still another cricket that seems difficult to determine

even as to its generic affinities. It is apparently a female,

but has the subgenital plate enormously developed into an

elongate scoop-like arrangement that is deeply and rather

widely longitudinally canaliculate below. Above, and part-

ly hidden by the upturned sides of the apparatus just de-

scribed, seems to be a dark-colored ovipositor of about the

same length as the plate. Its apex is blunt and quite

robust.

]^o attempt will be made at this time to name or de-

scribe this insect.

Hemiphonus vittatus Saussure.

Hemiphonus vittatus Sauss., Mem. Soc. Geneve, XXV,
p. 021, pL 18 (LXVII), tigs. 1-6 (1878); Kirby,

Syn. Cat. Orth. II, p. 101 (1906).

Habitat.—Xorthern Australia and the Fiji Islands.

Xot now before me.

Anisotrypus furcatus Saussure.

Anisotrypus furcatus Sauss., Mem. Soc. Geneve, XXV,
p. 632, pL 17 (LVIII), figs. 1-4 (1878); Kirby, Syn.

Cat. Orth. II, p. 102 (1906).

Habitat.—This is another species of gi-yllid that is con-

fined to Fiji and not represented in the collections at hand.
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Podoscritus insularis Saussure.

ruduscrUtis insularis Sanss., .Mem. Soc. Geneve, XXV,
p. G;59 (1878); Kirl.v 1. e. p. 104 (100(5).

Habitat.— Tt wnnkl a])])ear tliat some one in the past

collected the ii'ryllids of Fiji (piite carefnlly. This species

is also al)s(>nt from the eolU'ctions now stndied.

Aphonomorphus vitiensis (Sanssnre).

Aphoinis riti-ciisis Sanss., Mem. Soe. Geneve, XXV, p.

cm, pi. 10 (LXXI), %s. 2. 2a (1878).

Aphonoinorpliiis rilicnsis Kirhy, Svn. Cat. Orth. II, p.

105 (lOOC).

Habitat.—Fiji. Xot contained in the material now

1)einii" i"e]iovted ni'ion.

Aphonomorphus depressiusculus (Saiissnre) '?

Aphoinis dcpressiusciiJus Sanss., ]Mem. Soc. Geneve, XXV,
p. G62, pi. 10 (LXXI), %s. 1, la (1878).

Habitat.—A single female specimen in the collection

of the College of Hawaii is referred to this species with

some donbt. It is rather smaller than the nieasnrements

given by Sanssnre. It c(mies from Xadi, where it was

taken during Ang. lOl.'j.

DEiniAPTERA.

Anisolabis maritima (Gene).

Forficula inaritiina Gene, Ann. Sci. Xat. Regn. Lonib.

Venet. II, p. 224 (1832).

For the chief references to this insect see Kirby, Syn.

Cat. Orth. I, p. 17 (1004).

Although a cosmopolitan insect, no Fiji specimens are

contained in the material studied. A little collecting along

the Ijeach of any of the islands would certainly disclose it.

Anisolabis annulipes (Lucas).

Forficula annulipes Lucas, Bull. Soc. Ent. France (2) V,

p. Ixxxiv (1847).

For svnonomv see Burr, Genera Ins. Fasc. 122, p. 10

(1011).
'
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There are no Fiji specimens of this cosmopolitan spe-

cies in the collections examined, bnt there can be little

doubt but that it occurs in the islands,

Labidiira riparia (Pallas).

Forficida riparia Pallas, Reise Russ. Reichs. II, Anh.

p. 727 (1773).

For the very extensive synonomy see Burr, Genera

Ins. Fasc. 122, pp. 36-37.

This cosmopolitan earwig most assuredly occurs in the

Fiji Islands, although no specimens are at hand from there.

Chelisoches mono (Fabricius).

Forjicida morio Fabr., Syst. Ent. p. 270, Xo. 6 (1775).

For svnonomv see Burr, Genera Ins. Fasc. 122, p. 65

(1911).
"

Habitat.—The present species occurs throughout the

Oriental region. Specimens are at hand from iSTadi.

They were taken during the months June, July and Au-

gust, 1913.

A careful search for Dermaptera over the various isl-

ands of the group will undoubtedly result not only in the

discovery of the four here listed, but also of several addi-

tional forms.

Review^ of the Autochthonous Genera of Hawaiian

Delphacidae.

BY F. ML' IK.

"A flood of light may be thrown on the theoretical prob-

lem of the origin of species by the study of the proV)able

actual origin of species with which we may be familiar or

of which the actual history or the actual ramifications may
in some degree be traced."

—

David S. Jordan.

INTRODUCTORY.

During the latter half of January, 1915, I accepted an

invitation to spend a couple of weeks with Mr. W. M. Gif-

Proc. Haw. Ent. Soc. Ill, No. 3, September, 1916.
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fard at his house at Kihinca Hawaii ; dnrinji: my stay we

spent considerable time collecting in the neighborhood and

made a hnrried trip to the lava flows of Sonth Kau. ]\rost

of my collecting was confined to nonio])tera, bnt Mr. Gif-

fard gave more attention to Hymenoptei-a ; between ns we

collected nineteen species of Delphacids, four of which I

describe as new species and one as a new snb-S])ecies. Upon
naming np this material I soon became interested in several

problems and fonnd it necessary to revise the genera. Un-

fortnnately my time was very limited, as field work in the

Orient compelled my early departnre from llondlulu. and

this paper has had to be finished in the Orient, away from

collections and libraries.

The material I had at my disposal, besides that collected

at Kilauea, mentioned above, was cotypes of certain species

belonging to the Bishop Mnsenm, collections made by Messrs.

Swezey, Giifard and Fnllaway dnring the last several years

and a few odd specimens left over by the late Mr. Kirkaldy

from material collected by Dr. R. C. L. Perkins. It was

iinfortnnate that I was not able to examine the types of

Kirkaldy's species, now in the British Mnsenm, as there is

some doubt as to certain of them.*

PART r.

SYSTEMATIC.

The first Hawaiian Delphacid to be described was Delphax

puJchra by Stal in 1854; it is now known as Nesosydne ipo-

inocicola Kirkaldy (pulchni being precx'cupied in Ddpha.v).

In 1904 Kirkaldy described Alolia ipomoeae as a new genus

and species, and also Megamelus leahi, which he afterward

placed in Nesosydne. In 1907, 190S and 1910 a nnmber of

new species and genera were described by the same anthor

in the Proceedings of this Society and in the Fauna Hawa-

iiensis. In 1907 Swezey described the extraordinary genus

Subsequently I have examined long series collected by Mr. W.
M. Giffard at Kilauea, Hawaii, and Tantalus, Oahu. These were col-

lected very carefully to verify the reported food plants; they have

enabled me to correct certain errors and prevented some synonymies.

I hope I\Ir. Giffard will present the Society with full notes on these

collections.
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DictyopJiorodelpJiax. Dr. R. C. L. Perkins revised the

family in his interesting Introdnction to the Fanna Ilawa-

iiensis in 1913. Notes on captnres and life histories have

appeared in the Proceedings of this Society at various times

(1905 to date). These references, along with this present

paper, constitute the whole of the literature of the antochtho-

nous genera of the Hawaiian Delphacidae.

In dividing the species into genera Kirkaldy used charac-

ters already in nse in continental areas and gave them the

same values. An examination of the male genitalia discloses

the fact that this system brings together heterogenous forms

and separates several allied forms. By using the size of the

first joint of the antennae, instead of the condition of the

frontal carinae, for primary divisions these forms are brought

together. Leialoha and Nesodryas have the first joint cf an-

tennae very short and wide, and are composed of very closely

allied forms, whereas the rest of the Aloli'nii have the first

joint longer than wide and form a larger group of allied

forms containing several well-defined smaller groups, the exact

relationship of which it is difficult to decide. In the table

of genera Proterosydne is included, as it is the only foreign

genus of the tribe, with one American and one Australian

species. For specific characters the ultimate appeal is made
to the external male genitalia. Owing to the variability of

color in many species and the tendency of the females to im-

maculacy, the females of many species are difficult to sepa-

rate. For this reason I have refrained from erecting new spe-

cies on females, although there are several in the collections

that are undescribed. One specimen collected by Swezey at

N^ahiku, Maui, has a single frontal carina, but otherwise it

is identical with Nesorestias ; thus it constitutes another genus.

Kirkaldy's sub-genus Leialolia I have separated, as a

genus, from AJolia. leaving the latter with ipomoeae and myo-

poricola and placing with them Nesopleias artemisiae, N. da-

bautiae and several new species. Nesopleias nimbata I have

placed under Nesorestias. as they only dift'er in the greater

reticulation of tegmina, a character I do not consider as of

generic value. The difference between Nesodryas and Neso-

tlioe is, at most, only of sub-generic value; the type of the

former (N. freycineilne) is not typical of the other species,

but is an extreme foi-m, either divergent or convergent.

While workinii' on material from the Hawaiian Islands
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oiiP finds that in luany instances ^''spocios" liavo not tho same

value as amono- coiitiiicntal fannas, and duc li<'siiatcs to i;ive

luanv forms that status, hut it is ncccssai-v for both sysrciiiatic

and hiok>iiical studies that sueli foruis ]>o sc]>ai'ut('(I and named;

whether as species, suh-s})ecies or \ariclies must he h'ft to

th(^ idiosvncracies of the (k^scrihcr.

Tn the Fauna TIawaiiensis Kirkaldy enumerates forty-six

S]X'cies (omittiuii' two, NcsopJcias (irlnnisitic and Ncf<(>sydne

Jealii ) mulov six livnera. The ])r('scnt pa])(M' a(hls twenty-seven

species and three suh-species to the list, thus l)riu,oin,ii- it up

to seventy-eio-ht ; these arc still nnder six li'cncra, hut souiewhat

ditferently ari'aniicd.

Gexeua of At.oiiim.

1. (4) First joint of antennae very short, broad-

er than lono', second joint sh(U't and thick,

often ovaliforui or sul)-ovaliform. (All

niacropterons.

)

2. {?)) Two median frontal carinae, approximat-

ing at l)ase or apex, or both, or even

meeting- together, hut not forming a stalk. Lcialoha

3. (2) A single median frontal carina, forked at

extreme hase if at all. Xcsodryas

(A.) Slender, elongate forms. Snhgcn. Nesodryas

(B.) Broader, more rolnist forms. Subgen. Ncsofhoe

'4. (1) First joint of antennae distinctly longer

than i)road, second joint cylindrical or

only slightly enlarged in middle. (^lost-

ly hrachypterons, few niacropterons).

5. (8) Two median frontal carinae.

6. (7) Teg-mina reaching well heyond middle of

ahdomen.
"

Aloha

7. ((>) Tegmina very short, not reaching to mid-

dle of abdomen. Xesorestias

8. (5) One median frontal carina, forked or

simple.

9. (10) Head enormously elongate, longer than

thorax and abdomen coiuluned. DlctyopJiorodclpJiax

10. (0) Head not elongate.
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11. (12) j\Iesonotiini with rounded disk, a depres-

sion dividinc; the disk from the posterior

angle Proterosydne

12. (11) jMesonotinu with flattened disk, no dis-

tinct depression dividing the disk from

posterior angle. Nesosydne

LEIALOHA Kirkaldv.

Leinloha. Snhgenns of Alalia Kirkaldy, 1010, Fauna

Hawaiiensis II, G, p. 579 ; type naniicoJa Kirk.

1. L. naiiiicola (Kirk.).

This species holds the same relationship to the typical

1-ehuac as do the sub-species of lehuae ; it will have to be in-

cluded, along with alt inc. in a revision of the species when

more material can be brought together.

The pygophor is typical of the genus and the styles are all on

the same pattern, sickle-shape. The aedeagus is long, cylindrical,

slightly curved and recurved; the crook at apex small, placed about

45 degrees to the stem, slightly widened at the apex, with three small

spines; a small spine on right side near apex.

Figures from a specimen from Kalihi Oahu.

PL 2, %. 1; PI. 4, fig. 75.

2. L. Ichuac (Kirk.).

This is one of the most interesting species of the genus

and it appears to be the most polymorphic. At first I divided

the specimens according to coloration, and then noticed that

this grouping coincided with locality; an investigation of the

aedeagus show^ed distinct structural differences, and I then

decided to make them into species. There appears to be more

than one species among the Oahu specimens, but a lack of

time and material prevents me from making a thorough in-

vestigation, so for the present I leave the species divided into

four sub-species, with the remark that lehuae is polymorphic

and difficult to separate from ohiae except by the aedeagus.

i



(a) IrJntae tvpical.

The aedeagiis is small the crook at apex very small, a fair sized

spine on right side near apex. This is dark brownish in color, the

apical half of the hind tibiae and the hind tarsi yellowish; tegmen

with infuscation over the greater portion leaving lighter hyaline

spots at end of subcostal and first apical cells, in cubital and claval

cells; granulations on veins fine.

Hal). Oaliu; the tvpical speciuieii is from l^opouwela,

Oalni (Swezey, March); Kaala J\lts. (Swezcy, S('pt('iiil)or).

Female specimens from Laiiai come near 1o tliis snl)-spcx'ies.

PI. 2, % 2.

(h) oaliucnsi.'i subsp. n.

This has the aedeagus with a long crook at apex with a small

spine on right side near apex. Face, clypeus and vertex light brown,

mesonotum and sides of pronotum darker reddish brown. Tegmina
yellowish with fuscous markings from base to apex of clavus and

then to apex of second and third apical cells; granulations on veins

coarser than in lehuae typical.

Kab. Kalihi, Calm (Swezey, May), typical; Xiu, Oanu

( Swezey , Dcvemlier )

.

PL 2, %. 3.

(c) hairaiiensls siibsp. n.

The crook at the apex of aedeagus is nearly at right angle to

the body and bluntly pointed, a small blunt spine on right side near

apex. Dark brown or nearly black, carinae of head and thorax lighter;

tegmina hyaline with fuscous brown or black markings, these mark-

ings irregular over base, apex of clavus, middle of costal cell and

over greater portion of 3-7 apical cells; veins dark with dark gran-

ules bearing black hairs.

Ilab. Hawaii, Kilanea (GifFard and Mnir, January)
;

Waimea (Swezey, October).

PI. 2, fig. 4.

(d) Iriiiaieiisis snbsp. n.

Aedeagus with crook at apex thin and cruved, tapering to pointed

apex and bearing very minute spines, a large spine on right side near

apex. Dark brown; tegmina hyaline, whitish, heavily marked with
fuscous brown, irregular over base to apex of clavus, in middle of

costal cell and over radia, and over the greater portion of apical cells.
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Hab. Wainiea, Kanai (Swezey, February). A distinct

variety of this from Lihue, Kauai (Swezey, March) is much
lighter in color and has the markings on tegmina forming an

irregular V-shape mark over middle, and a large area dark at

apex. The brown of this variety is tinged with red ; the aedea-

gus is near to Ji-auaiensis. the crook not so curved and without

the little spines ; the granulations on tegmina hardly per-

ceptible.

PI. 2, fig. 5.

I regret that lack of time and material prevents me from

making a more detailed study of this very interesting group,

for here, I feel sure, we have species in formation. I refrain

for the present from making these into species because it is

highly probable that intermediate forms will turn up.

3. L. ohiae (Kirk.).

This is a light form of lehnar, the females being almost im-

maculate and tinged with red; the male I associate with them is

slightly fuscous on tegmina over base, middle and apex of clavus

and median portion of apical area. The aedeagus has the crook at

apex at 45 degrees to main body and with its apex swollen; a small

spine at right side before apex and a small blunt spine at apex.

This latter character is found in some species of Nesoclryas. Speci-

mens under this name are from Oahu, Hawaii and Kauai.

PL 2, fig. 6.

4. L. oc-eanides (Kirk.).

I have seen only one female specimen of this species; it

is distinguished by the white granulations on the veins of

tegmina.

5, L. pacifica (Kirk.).

I have seen no specimens of this species.

NESODRYAS Kirkaldy.

Ncsodnjas Kirkaldy 1008 Pro. Haw. Ent. Soc. I (5), p.

201.

Nesothoe Kirkaldy, 1908, Op. C. p. 202.

The distinction of slender and robust forms is not sufR-
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cient to hold those two genera apart ; at the most tliey can

only be regarded as snb-genera.

1. N. freyrlnclioe Kirk.

Unfortunately Kirkakly chose this extreme form as the

type of the genns ; both in general bnild and in genitalia it

departs from the other species very consideraldy.

No spines on anal segment, anal segment long, smaller at base

than apex; a large spine on each lateral edge of pygophor and two

small curved ones, with bases contiguous, on medioventral edge;

styles small with rounded apices slightly curved inward, broadest at

base, outer edge nearly straight, inner edge slightly emarginate on

apical half; aedeagus tubular, curved, with several large spines on

apical half and one on right near base.

PI. 2, fig. K).

2. N. giffardi Kirk.

This is a development of the Leialoha group, somewhat near to

L. lehuae; the styles are less sickle-shape, the basal portion being

straighter, the aedeagus long, slender, tubular, slightly curved in

middle, the crook at apex large, curved and bearing minute spines,

the spine on right side below apex large; the apex is produced into

a rounded knob; anal spines short, stout, laterally flattened, curved

inward.

PI. 2, fig. 7; PI. 3, fig. 59.

3. N. elaeocarpi Kirk.

Styles near to those of giffardi. but slightly more curved, aedea-

gus stouter, especially toward base, crook slightly flattened and broad-

ened at apex, spine on right large, another spine at apex curved down-

ward.

PI. 2, fig. 8; PI. 3, fig. 57.

4. N. enrjenjae Kirk.

Styles more curved than in fUiecocarpi, especially at apex; aedea-

gus slender, crook large with small spines, spine on right large, a

small, stout spine at apex; anal spines stout, convergingly curved but

not greatly flattened laterally; pygophor somewhat diamond shape,

the anal segment closely inclosed by pygophor.

PL 2, fig. 9; PL 3, fig. 00.
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5. N. dodonaeae sp. n.

^ Macropterous. Vertex, face, clypeus, genae, antennae and legs

fuscous yellow or light brown, pro and mesonotum darker brown.

Tegmina hyaline, whitish, fuscous over the posterior half from base

to apex, a darker mark on hind margin near end of clavus, very fine

granules on veins; wings hyaline, slightly fuscous, veins brown.

Spines on anal segment short, stout, convergingly curved; styles

very near to fletus, but with tips slightly recurved; aedeagus with

crook at an acute angle to body of aedeagus, its apex bilobed, a small

spine at apex of aedeagus but none on side below apex.

Length 2.3 nun. ; tegnien 3.3 mm.

2 Similar to male.

Length 2.8 mm. ; tegmen 3.6 mm.

Hab. Waimea, Kanai, feeding on Dodonaea. (Swezey,

February.

)

In general appearance this is somewhat like dryope, and

by its more slender form would come into the Nesodvyas sub-

genus.

PL 2, %. 10.

6. N. dryope Kirk.

One male from Oahu with, aedeagus missing, one from

Glenwood, Hawaii (Giifard and Muir, January), which

agrees in coloration, etc., with the Oahu specimen. The aedea-

gus of latter is figured. Anal spines short, surved ; styles with

nearly straight basal portion, the apex being nearly at right

angles to it; aedeagus tubular, slender, curved and recurved,

with two spines at apex forming a crescent. This should be

compared with the aedeagus of an Oahuan specimen when

possible.

PL 2, fig. 11; PL 3, fig. 62.

7. N, fletus (Kirk.).

Aedeagus thin, tubular, curved, making a long spiral, apex pro-

duced into a spine, a small spine on right side near apex; styles

sickle-shape; anal spines short, stout, convergingly curved.

PL 2, fig. 12; PL 3, fig. 58.
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8. N. f/ullcki sp. n.

Macropterous; stout form and comes into the Xcf<otJior sub-genus.

^ Head brown, vertex, face and genae spotted with lighter brown

or yellow, in middle of face three pair of spots coalesce making three

small bands, clypeus darker brown; pronotum slightly darker than

head with few light spots, mesonotum still darker with apex yellow,

legs brown with incomplete yellowish bands, abdomen brown slightly

marked with yellow. Tegmina opaquely white, an irregular fuscous

band from near base of costa to near apex of clavus, and another

from near the middle of this band to middle of costa, together form-

ing an irregular V, third to last apical cells fuscous with the veins

white, veins in rest of tegmina concolorous as membrane, veins

bearing dark granules with black hairs; wings light fuscous with

brown veins.

Genital styles near to that of bobeae, anal spines short, stout,

broad, convergingly curved; aedeagus thin, tubular, slightly curved

and recurved, crook straight, at about 45 degrees to body of aedea-

gus, with four small spines at apex, a small spine on right side below

crook, apex forming a short, strong spine.

Length 2.6 mm. ; tegmen 3.4 mm.

Hab. On Metrosideros. Kalmkn lava flows, Kan, Hawaii,

abont ISOO feet elevation (Giffard and ^Mnir, Jannary). I

honor this little insect by naming it after the Kev. J. T.

Gnliek, whose work on the Hawaiian land shells, and the evi-

dence the_y lend to the tlicorv of segregation in species forma-

tion, is a landmark in evolntionary literatnre.

PL 2, fig. 13.

0. N. hoheae (Kirk.).

Styles with apex about at right angles to basal three-fourths;

aedeagus thin, tubular, a spine near apex on right side, apex forming

a small knob.

PL 2, fig. 14; PL 3, fig. 61.

10. i\^. macuJata sp. n.

^ Macropterous; stout form as in sub-genus Nesothoe. Dark
brown, the face with four small light bands, a few small light spots

on lateral carinae, extreme apex also light, some light dots on outer

carinae of pronotum; tibiae and tarsi banded. Tegmina hyaline,

slightly whitish, posterior half of apical cells mostly fuscous, an ir-

regular spotting with fuscous over the rest of the tegmina, a dark

mark on hind margin near end of clavus, veins with large fuscous

granules; wings light fuscous with darker veins.
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Pygophor near to bobeae but the aedeagus somewhat flattened at

apex, the spine on right side near apex large, curved and slightly

flattened; styles very much as in bobeae.

Length 2.2 mm. ; tegmen 2.8 miii.

$ Similar to male.

Lcng'tli 2,7 mm. ; tegmen 3.0 mm.

Ilab. On Metrosideros (?), Kalmku lava flows, Kan, Ha-

waii, elevation 1800 feet. (Giffard and Muir, January.)

PL 2, fig. 15.

11-12.

I have only seen females of N. frigldula and N. per-

Jvlnsi.

13-18.

The following six species of the subgenus Nesoihoe I have

seen no specimens of: hula, laka, pulani, terry i, pliivialis,

silvestris.

ALOHA Kirkaldy.

Aloha Kirkaldy, 1904, Entomologist, XXXVII, p. 177.

Nesopleias (in part) Kirkaldy, 1910, Fauna Hawaiiensis,

II, 6, p. 582.

1. A. ipomoeae Kirk.

In size and coloration there is a fair amount of variation,

specimens from Kahului, Maui, being very small, yellow and

almost immaculate. The aedeagus of specimens from Hawaii,

Oaliu and Maui are practically identical and there is very little

variation in the genital styles. All the macropterous specimens

I have seen are females. The genital styles of thie species

are typical of a large grou]) and are here seen in a simple

condition. In flat view they look like a pair of short, thick

legs with the heels turned inward. One of the chief modifica-

tions on this is for an elevation to arise near the inner edge

a little below the apex, about where the ankle bone should be.

For the sake of brevitv and clearness I shall call this elevation



170

the "ankle knob," the inner apical corner the "heel" and the

outer a])ical corner the "toe."

The aedeagiis is tubular, slightly flattened laterally, a row of

spines at apex on dorsal side continuing a short distance on to right

side, a short row on ventral side at apex.

Lanai, jNIaunalei (Giffavd, February) ;
IVFaui, Kahului

(Swezey, August, on Scaevola corlacca).

PL i>, tig. IT.

2. .1. myoporiroJa Kirk.

The genital styles in this species have a distinct ankle; the toe

is short and pointed and the heel is pointed. The aedeagus is shorter

and flatter than in ipomoeae and the spines different. Spines on anal

segment medium size, straight. A series of female specimens from

Lanai (Giffard, October) have the granulations on tegmina larger.*

PI. 2, %. IS.

3, A. piedm nth i sp. n.

^ Tegmina not reaching quite to the apex of abdomen. Head
brown; vertex, apical portion of face and the clypeus darker between

carinae; antennae yellowish; pro and mesonotum dark brown to

nearly black; legs light yellow; coxae fuscous; abdomen brown, lighter

at base and on hind margin of each segment. Tegmina light yellow,

veins concolorous without granules or hairs, a dark mark at end of

clavus and end of costal cell spreading inwards; apical margin and

apical veins lighter.

Pygophor very similar to ipomoeae: anal spines short, broad at

base, laterally compressed; styles near to ipomoeae but with toe short-

er and blunter; aedeagus distinct.

Length 2 mm.; tegmen 1.3 mm.
2 Lighter than male; in immature specimens all light yellow

Length 2.G mm. ; tegmen 1.9 mm.

Hab. Koko Crater, Oahu, on Pledranthus (Swezey, March
;

Osborn, April).

At the time Mr. Swezey was at Koko Crater he conld find

no signs of Delphacids on this plant, but from some speci-

mens of Pledranthus which he brought back with him nymphs

hatched out in Honolulu. Some two weeks later Mr. Osborn

*Note:—There is a second type of genitalia in which the anal

spines are longer and nearer together and the aedeagus longer, more
slender and the spines somewhat differently arranged. At present I

cannot consider it a distinct species.
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visited the same spot and searched in vain for these insects,

bnt from phints he brong'ht l)ack numbers of nvmphs hatched.

Xo parasites hatched from these eggs. The absence of njanphs

or adnlts from these plants while the eggs were present in

snch numbers is cnrions, and wonld indicate that some enemy-

made away with them npon their hatching. Ants (Pheidole

megacepltahi ) wvvo abimdant all over the food plant and are

the only enemy we can attrilmte the absence of nymphs and

adnlts to. A large series of adnlts was obtained by rearing

the nymphs which hatched from eggs in the plants collected.

PI. 2, fig. 19.

4. A. hirlx'aldy'i sj). n.

^ Tegmina reaching just to the end of abdomen. Near to A.

ipomoeae but with face broader, with carinae and lateral edges more
arcuate. Pronotum, vertex, face and clypeus yellowish, fuscous on
pronotum between carinae and on outer edges; mesonotum dark
thrown: legs yellowish, with indistinct fuscous longitudinal mark on
femora, abdomen yellow with brown spots, mostly on sides. Tegmina
hyaline, with indistinct fuscous mark across middle, darker and nar-

rower on hind margin at apex of clavus, wider but more indistinct

on costa; three or four small brown dots on apical margin; veins

whitish on basal and apical portions.

The genitalia differ considerably from A. ipomoeae, the spines

on anal segment being longer and thinner, the styles flatfish and
curving to a point at apex; the aedeagus also differs.

Length 2.2 mm. ; tegmcn 1.6 nmi.

5 The female T associate with this is light brown with

slight infnscation on abdomen ; the infnscation on tegmina

mnch more indistinct.

Length 2.7 mm. ; tegmen 2.0 mm.

Hab. Pnnalnn, Oahn (Swezey, June).

I name this species after ]\lr. G. W. Kirkaldy, to whom
we are indebted for so much of onr knowledge of Hawaiian
Delphacidae.

PI. 2, fig. 20; PL -3, fig. 0.3.

5. A. Sirczeyl sp. n.

$ In structure this agrees with artemisiae except in genitalia.

Vertex, face and clypeus brown, darker along outer edges of carinae,

surface slightly granulated, antennae yellowish; pro and mesonotum
Ijrown, latter darker than former, legs lighter brown, abdomen brown
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with yellowish pleura, anal segment yellowish. Tegmina reaching
nearly to end of abdomen, all ai)ical cells present; hyaline, yellow-

ish, veins yellowish, a fuscous spot at apex of costal cell, another at

apex of clavus, spreading out along cubitus. Pygoi)hor deeper than
broad, no spine on ventral edge, emargination on dorsal margin only

half surrounding anal segment, a pair of large, inwardly pointing

spines on anal segment in a medio-lateral position; styles longer

than broad, apex broad and slightly excavate, inner angles slightly

drawn out, outer edge curved inwards toward base, inner edge

slightly excavate along apical two-thirds, where it is slightly elevated

along border; apical portion of aedeagus laterally flattened and

pointed.

Length 2 mm.; tegmen 1.5 mm.
Hab. Palolo, Oaliii (Swezev, Decemher).

I can place no female with this species at present.

PL 2, fig. 21.

('). -1. walhipoisis sp. n.

^ The median carinae of face converging apically, where they

are obscure. Vertex, face, clypeus and antennae light brown, darker
between carinae; pro and mesonotum light brown, carinae and pos-

terior edge of pronotum darker, legs lighter brown, posterior femora
darker, abdomen dark brown, base light. Tegmina reaching to end
of abdomen, semi-opaque, yellowish, slightly fuscous at base, fuscous

at end of costal cell and at apex of clavus, veins fuscous except at

apex where they are yellowish, a few hair-bearing black granules

along veins.

Pygophor oval, no spines on ventral margin, emargination of

dorsal edge deep, more than half surrounding the anal segment; no
spines on anal segment; styles long, narrow, widest at base and at

apex where the angles are produced; aedeagus tubular, curved, with

a few small spines at apex on dorsal side, behind which it is slightly

excavate.

Length 2.5 mm. ; tegmen 1.8 mm.

5 In the female I associate with this species the abdomen is

lighter and the femora darker, the tegmina are less fuscous and the

veins have no granules; the median carinae of face are more distinct.

Length 3.2 mm. ; tegmen 2.2 mm.
Hab. Wailnpe, Oahn. (Swezey, January.)

PI. 2, fig. 22.

7. A. flarocoUdris sp. n.

^ Tegmen reaching to end of abdomen. Vertex d^k brown,
lighter at base; face dark brown, lighter at apex; clypeus dark brown,

lighter at base and a little on median carina; antennae vellow, pro-
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notum yellow, mesonotum dark brown, legs yellow with brown femora;
abdomen yellow with fuscous markings. Tegmen fuscous yellow,

darkest toward apex of clavus.

Pygophor but little deeper than wide, anal segment sunk well

into pygophor, spines on anal segment large, simple, inwardly turned

and diverging; styles very much like those of artemisiae but nar-

rower at apex and not so twisted; the aedeagus different.

Length 2.5 mm. ; tegmen 1.8 mm.
Hab. Kaala Monntains, Oalui. (Swezey, September.)

In this species we have the aedeagns flattened laterally,

a condition fonnd in the following fonr species.

PL 2, %. 23.

8. A. duhauilae (Kirk.).

Nesopleias dubautiae Kirkaldv, 1910, Fauna Hawaiiensis,

II, (6) p. 583.

This is described by Kirkaldy as being a very variable species,

but in the long series I have examined this is not very evident. In

the male the dark band across the tegmen is narrow on the hind
margin and broad on the anterior margin, the costa being yellow;

this leaves a subquadrate yellow mark over the basal portion of the

clavus when tegmina are at rest; the female almost immaculate or
"With a fuscous spot near end of clavus on hind margin. The spines

on the anal segment strong, wide apart, curved inward; the aedeagus
differs from that of artemisiae, but the genital styles are difficult to

separate.

Hab. Lanihiila, Oahu (Swezey, October) ; Pacific Heights,

Oahu (Swezey, May) ; Palolo, Oahn (Swezey, December)
;

Olympus, Oahu (Swezey, January).

PL 2, fig. 2G.

9. A. artemisiae (Kirk.),

Nesopleias artemisiae Kirkaldy, 1910, Proc. Haw. Ent.

Soc, II, (3) p. 118.

The male of this species can be recognized from dubautiae

by the dark marking on the tegmina extending to the apex

and the subquadrate light mark at apex of clavus not notice-

able. The spines on the anal segment are near together and
the aedeagus recognizable. One male specimen from Kaala
Mountains has the tegmina uniformly dark fuscous brown.

PL 2, fie-. 27.
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10. A. ca)np]jloihecae sp. n.

^ Tegmen reaching to near end of abdomen. Light yellow;

tegmina yellow with median third occupied with black band, indis-

tinct on costal margin, the edges of the band uneven; last joint of

tarsi fuscous.

Pygophor deeper than broad, ventral edge produced into minute

lip, dorsal edge subangularly excavate with anal segment well en-

veloped; spines on anal segment curved inward; styles intermediate

between artemisiae and sivezeiri : the aedeagus with a distinct barb

at apex and an angular projection on ventral edge about middle.

Loiiii'th 2.2 mm.; teo;mcii 1.4 mm.

9 Yellow; tips of tarsi fuscous; tegmina immaculate or with

slight fuscous mark on hind margin about middle.

Loiiiitli 2.S mm. ; tegmen 1.8 mm.
Hal). Wailiipe, Oalni, on Cam puJoihrca. (Swezov, Janit-

ary.)

PI. 2, %. 25; PI. 4, fio-. G4.

11. A. l-aaloisiii sp. n.

^ Tegmina reaching nearly to end of abdomen. Yellow, abdo-
men slightly fuscous, tip of last tarsal joint black; tegmina yellowish
with black band, the band extending from a little before the middle
to near the apex. One specimen much darker all over and the dark
band more extensive.

Pygophor little deeper than wide, dorsal edge subangularly emar-
ginate, anal segment sunk below edges of emargination, spines on anal

segment pointing inward, short, stout, with a distinct tooth; styles

near to campylothecae but little narrower on basal half, the outer

apical corner more pointed, the knob on inner edge little more promi-

nent; aedeagus near that of ((niiitj/hithecac but without the barb at

apex and with a small spine near orifice of ejaculatory duct.

Length 2.2 mm. ; teginen 1.7 mm,

2 The females I associate with the above are uniformly light

brown or fuscous yellow, the abdomen slightly fuscous.

Length 2.9 mm. ; tegmen 1.8 mm.
Hah. Kaala Monntains, Oahu. (Swezey, Septemher.)

PL 2, fig. 24.

NESOEESTIAS Kirkaldv.

Nesoresfias Kirkahlv, 1008, Proc. Haw. Ent. Soe., I, (5)

p. 201.

NesopJeias (in part") Kirkahly, 1910, Faima Haw., II,

(6) p. 582.
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1. N. fUlcicola Kirk.

This differs from the species of Aloha by the very short teg-

mina of a coriaceous texture and with reticulated surface. Anal

spines short, thick, straight, bases contiguous, diverging; styles on

the plan of A. ipomoeae : aedeagus flattened laterally, a cock's comb

of three spines on dorso-apical area and a single one on ventral area

near apex, a large one on left side near apex. I should consider

this as a development of the ipomoeae group.

PI. 2, fio-. 28; PI. 4, fig. 76.

2. i\''. nhnhata (Kirk.).

NesopJcias ninihafa Kirkaldy, 1910, 1. c.

This has the same short tegm'ina as filicicola but not so coria-

ceous or with such distinctly reticulated surface. Anal spines very

long and thin, slightly diverging towards apices; styles somewhat

like those of A. kirkaldy i but shallowly emarginate on outer edge;

aedeagus laterally flattened, three small spines on dorso-apical area,

a large blunt one on dorso-apical area, four or five on ventro-apical

area and a large one on ventro-basal area, a large spine on right

side toward apex.*

Whilst these two species are congeneric, the question arises

whether they are homophyletic, or if one has branched from

the ipomoeae group and the other from the kirl-aldyl group.

Ph 2, fig. 29; Ph 4, fig. 77.

DICTYOrnORODELPHAX Swezey.

Dictyophorodelpha.v Swezey, 1907, Proc. Haw. Ent. Soc,

i, (3) p. 104.

1. D. mirahUis (Swezey).

Bv the single frontal carina this species should come near

one of the Nesosydiie group, luit the aedeagus has greater

affinity to Nesoi-estias ftVicicola. so that there is the possibility

of the single carina being of independent origin.

Anal segment sunk well into pygophor, anal spines very minute;

pygophor very shallow; styles broad at base, curved, with long spine

at apex nearly at right angle to broad basal portion; aedeagus flat-

tened laterally, deep for basal two-thirds, a "cock's comb" of five

spines on dorso-apical area and some five or six small spines on left

side near apex.

*In specimens taken by Mr. Timberlake off Phegopteris the spine

on right side of aedeagus is not so large and the ventral spine thinner.
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NE80SYDNE Kirkaldy.

Nesosydne Kirkaldy, 1907, Vvoc. Haw. Eiit. Soc, I, (4)

p. 161.

Type Icone.

1. N. l-oac Kirk.

This species is at present known from Oalin and Hawaii;

female specimens from Wainiea, Kauai (Swezey, February)

may be the same, but the fact that the species attached to the

phyllodia of koa in that island is distinct from that on Oahu

or Hawaii makes it probable that the green s])ecies is also

distinct.

Both the nymphs and adults are of the sauK^ bright green

as the young leaves of Acacia koa on which they feed; a few

stray specimens are occasionally taken from the phyllodia. "

The type locality of this species is Tantalus. In specimens from
this locality the anal spines are fairly long and slender, the aedeagus

slightly compressed, slightly curved in profile esoecially along the

ventral edge and towards the base, being broadest in the middle;

a row of strong spines curves from an apical-dorsal point across the

right side to a ventro-basal point, on the left side a less well defined

row of spines runs from apex to near base near to the ventral edge.

Specimens from Kilauea, Hawaii, are characterized by being

darker, especially on the mesonotum; the aedeagus is not so greatly

curved on the ventral edge and the anal spines are shorter and

thicker.

Fig. 32. This iigure is not so broad in the middle or so

strongly curved on ventral edge as it should be.

2. N. ruhescens Kirk.

Nesosydne l-oac var. ruhescens Kirkaldy, 1907, Proc. Haw.
Ent. Soc., I, p. 101; 1908, t. c, p. 202;" 1910, Fauna Haw.,

II, ((5) p. 584.

This I consider to be a distinct species from koae and treat it

accordingly. It is attached to the phyllodia of Acacia koa and is

colored in accordance with its habitat both in the nymphal and aduu
stages; a few stray specimens are occasionally found on the young
leaves.

The type locality is Tantalus, Oahu, where the average color is

a light reddish brown with lighter carinae. The anal spines long
and thin; aedeagus straight to near base, the apical opening on the

right side, a dorsal row of strong spines runs from apex to near
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base, a small irregular group of spines occupy a medio-ventral posi-

tion on right side and a few spines near apex on the left side ex-

tending in an imperfect line to near middle; the number of spines

on the sides are variable. Figure 30.

pulla var. n. The Kilauea, Hawaii, specimens are darker in

color, especially the mesonotum of the males, which is sometimes
nearly black, the anal spines stouter and shorter, the dorsal row of

spines on the aedeagus is represented by a few irregular spines, the

spines on the left side form a more complete row along the ventral

surface. It is distinct and constant enough for a varietal name.

3. N. pseudoruhescens sp, n.

^ Macropterous. Light brown, lighter over frons and on carinae,

abdomen dark brown or nearly black. Tegmina hyaline, veins dark
brown with small granules of same color bearing black hairs, yellow-

ish over basal portion of costal, radial and median basal cells and
over clavus, apical portion of clavus and over hind margin to apex

fuscous. Anal spines long and straight; styles short and broad, of

the same type as Aloha ipomoeae; aedeagus very similar to that of

N. anceps, but the line of spines on dorsum not turning on to right

side and the spines on ventral side not so distinct and forming two
or three uneven rows or a cluster (not shown in figure).

Length 2.8 mm. ; tegmen 8.2 mm.
9 Lighter in color, especially on the abdomen, and inclining to

greenish.

Length 3 mm. ; tegmen 3.5 mm.
Hab. On the phyllodia of Acacia koa; at present only

known from the small koa reservation at "29 Miles," Olaa,

Hawaii. (Giffard and Mnir, Jannary, 1915 ; Giffard, 1916,

Jannary.)

In coloration this species is very similar to ruhescens^ bnt

the fnscons hind margin from clavns to apex is very distinct-

ive and the short, broad styles make the male easy to recog-

nize; the genitalia come nearer to anceps, which is very differ-

ently colored, is brachypterous and is only known from Glen-

wood where there is no koa.

PI. 2, fig. 34.

4. N. Ixoae-phyllodU sp. n.

^ Macropterous. Brown, a few light dots on face, abdomen
with fuscous markings. Tegmina hyaline, yellowish, veins con-
colorous with membrane with distinct brown granulations.

Pygophor and styles as in koae: anal spines long, thin, touching
at base and a little beyond, then diverging and pointing basally;

aedeagus with a row of spines on ventral side, another on dorsal

near apex, continuing across right side to a ventral point beyond
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middle, on the left sine a row of spines from near apex to near base

along a ventro-median line.

Length 2.2 luni. ; tegnien 3 nnii.

9 Macropterous. Infusoation on abdomen less extensive, ovi-

positor darker than body.

Leno'th 3.3 iiini. ; tegiuen 3.5 mm.
Hab. On the phylhxlia of A. koa, Wainiea, Kauai. (Swe-

zev, Fel)rnary.)

A speein'ien from Waianae, Oahn (Fnlhiway), I place

here provisionally; in it the anal spines are long, straight and

Avider apart at hase, the aedeagns stands lietween koae and

koae-pliyllodii.

PI. 2, fig. 31.

5. N. swezeyi sp. n.

^ Antennae reaching to apex of clypeus, first joint more than

half the length of second; furcation of frontal carina at extreme

base. Tegmina not reaching quite to end of abdomen. Head light

brown or yellow, slightly fuscous between carinae; pro and meso-

notum dark chocolate brown, the same color extending on to the coxae

of first and second legs, rest of legs light brown, hind legs slightly

fuscous; abdomen brown with base, middle line on dorsum and

slight specks on pleura lighter. Tegmina hyaline, very pale brown,

a dark brown mark on hind margin at end of clavus, fading off into

the surrounding membrane, base of tegmina slightly darker, veins

concolorous as membrane, with very minute granules.

External genitalia figured. Aedeagus with a row of spines from

a dorso-apical point across the right side to a ventro-median point;

a small bunch of spines in a ventro-apical position extending in a

row along a ventro-lateral line to past middle on left side.

Length 2.5 mm. ; tegmen 1.9 mm.
Hab. Monnt Olympus, Oahn (Swezey, Xovember).

Described from a single male specimen.

PL 2, fig. 33; PI. 4, fig. 68.

6, N. anceps sp. n.

^ Brachypterous, tegmina reaching almost to end of abdomen.

Frontal carina simple; antennae reaching beyond base of clypeus,

first joint distinctly more than half the length of second.

Head light yellow, dark brown between carinae on face and on

genae, and slightly on clypeus; pro and mesonotum shiny dark

brown, pleura and first and second coxae brown; legs yellowish, hind

femora fuscous; abdomen brown, yellowish at base and on pleura.

Tegmina hyaline, slightly yellowish, a fuscous mark from base of

costa across to apex of cubitus, darkening and spreading out more
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at latter point, a dark mark at apex of costal cell, basal edge of

clavus dark, veins concolorous as membrane, very tine granules bear-

ing black hairs.

The genital styles are between the type of koae and blackbnrni,

—the "ankle" forming a ridge running from inner apical corner to

near base; anal spines large, curved; aedeagus slightly flattened,

widest on apical half, a row of spines along dorsum to past middle
where it turns across the right side, another row along ventral side.

Length 2.5 mm.; teginen 1.9 mm.
Hab, Glenwood, Hawaii. (Giffard and Muir, January.)

PI. 2, fig. 34.

7. N. pele Kirk,

One specimen from Kilanea, Hawaii (GifPard and ]Muir,

January), which I refer to this species and figure external

genitalia. The aedeagus on the type of lioae, a few spines

along the ventro-apical area and a few on dorsal continuing

on right side. The styles are shorter and broader with the

apices squarer than in hoac, and the "ankle knob" forming a

small pyramid.

Antennae only reaching a little beyond base of clypeus,

first joint slightly less than half the length of second. Ma-

cropteron s.

PI. 2, fig. 36; PI. 4, fig. 78.

8. N. oahuensis sp. n.

^ Frontal carina simple; antennae reaching beyond base of

clypeus, first segment more than half the length of second; brachypte-

rous, tegmina reaching about one-fourth from apex. Head and an-

tennae yellowish, blackish between carinae of face and clypeus and

on genae in front of antennae; pro and mesonotum brownish, carinae

yellowish, extending more or less into disk; abdomen dark brown,

yellowish at base and down middle of dorsum and on pleura; teg-

mina yellowish with brown mark at end of costal cell, and a plainer

one at end of clavus, veins concolorous as membrane with small

black hairs.

Shape of pygophor very much like nephrolepidis : anal spines

long, curved back upon themselves about middle; styles and aedea-

gus figured.

Length 3.1 mm. ; tegmcn 1.7 nun.

Hab. Tantalus, Oahu (Giffard, January).

PI. 2, fig. 37.
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9. N. cyrldiidriK' sj). ii.

Frontal carina simple; antennae reaching beyond middle of

clypeus, first joint considerably more than half the length of second;

brachypterous, tegmina reaching to base of pygophor.

Stramineous; head, especially between carinae, fuscous. Teg-

mina hyaline, stramineous, veins fuscous with minute granules with

small black hairs, a small dark mark at end of costal cell and a

larger one at apex of clavus.

Genital styles more complex, hut aedeagus on same plan as koae.

Leiiii'tli 2.1 iniu. ; tci^incii 1.4 iinu.

Ilal). Xaliiku, Maui, oft" ('ijrlmidra (Swczoy, Scpt(>iiil)cr)-

ri. :5, fiii. 'JS; PI. 4, figs. 07, (59.

10. N. (jouldiae Kirk.

Antennae reaching to apex of clypeus, first segment more than

half the length of second. No spines on anal segment, ventral apical

edge lipped and turned down; styles widest at base, apical half nar-

row, inner apical corner slightly produced; aedeagus on the type of

koae. but membranous on ventro-apical area.

PI. -3, fig. 89; PI. 4, fig. 72.

11. N. nepltroh'pidis Kirk.

Tlie only male I have seen, and from wliieli niv figures are

made, is a specimen from Ookala, Hawaii, and may prove to

be a different s])eeies from the typical Oahn specimens. Kir-

kaldy's fignre shows the styles foreshortened and therefore

difficult to recognize.

Anal spines large, laterally flattened, tapering to a fine point,

parallel to near tip where they slightly diverge; aedeagus with circle

of spines near apex. Antennae reaching to near apex of clypeus,

first segment more than half the length of second.

PI. 3, fig. 40; PI. 4, fig. 79.

12. N. bhicl-hiniil sp. n.

^ Brachypterous, tegmina reaching about to apex of abdomen.
Antennae reaching nearly to apex of clypeus, first segment more
than half the length of second; frontal carinae simple. Carinae of

head, antennae, sides of genae below antennae and sides of clypeus
yellowish brown, between carinae of vertex, frons and clypeus and
genae in front of antennae dark brown; pro and mesonotum and
coxae of front and middle legs dark chocolate brown, rest of thorax

yellowish, legs light brown with faint longitudinal fuscous mark
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along femora and a faint band toward apex of tibiae, tarsal joints

fuscous; abdomen dark brown, yellowish at base. Tegmina hyaline,

yellowish, a dark brown mark at end of clavus and another at end of

costal cell spreading across disk and forming a band, lightest in

middle, veins concolorous as membrane with very minute granules

or with none, base of claval margin dark.

The "ankle knob" of styles developed to a slightly curved blunt

point; spines on anal segment medium size, flattened laterally, sharply

pointed; aedeagus sharply bent near apex, a semicircle of spines

running from dorsal point near apex, across right side to a ventro-

apical point.

Length 2.8 inm. ; tegmen 2 luiu.

5 Brachypterous, tegmina not reaching apex of abdomen. In

general color lighter than male.

Length 2.9 mm. ; tegmen 2. '3 mm.
Hab. LTawaii on Mamaki (Pipturus alhidus*) ; Olaa (Per-

kins, ISTovember, ]^o. C35) ; Kilauea (Giffard, Jnly; GifFard

and Mnir, Jannarj) ; Waimea (Swezey, October).

This is the most common Delphacid aronnd Kilanea in

Jannary ; it does not agree with any published description.

It varies in color to very light forms in which' the carinae of

pro and mesonotnm are light, and even all the head and thorax

without dark markings ; the markings on tegmina are some-

times rednced to a small spot at end of clavus and another at

,

end of costal cell, but the dark color on veins does not always

fade with that in cells ; in some cases the infuscation extends

to near base and apex along veins. It is possible that this is

umhratica Kirkaldy, Init the description is useless for identi-

fication.

PL 2, %. 41; PI. 4, figs. 70, a-b.

13. N. perlAusi sp. n.

^ Brachypterous, tegmina reaching to near apex of abdomen;
antennae reaching beyond middle of clypeus, first segment more than
half the length of second; furcation of frontal carina about middle
of frons.

Head dark brown, antennae and carinae light brown; pronotum
dark between carinae, which are light, the lateral portions lighter

than middle; mesonotum dark brown; abdomen dark brown, lighter

at base, on pleura and a mark down middle of dorsum; pleura of

thorax and front and middle coxae dark, rest of legs light brown or

*Mr. Giffard has taken this off of Stenopyne and Clermontia.

There is also a long-winged form which is somewhat darker than
the short-winged ones, the tegmina light brownish with darker veins.
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yellow. Tegmina hyaline, faintly brown, a dark brown mark at

apex of clavus and a very faint one at end of costal cell; margins

of tegmina, except at end of clavus, light yellow, veins concolorous

as membrane, apical veins slightly lighter, no granulations.

The aedeagus is bent much more than in the preceding species,

a ring of spines toward apex, formed of some eight or nine spines

on right side and four on left side.

Lenii'tli 2.(5 imii. ; te<i'iiien l.S mm.
Hal). TIaleakala, iMaiii, 5000 tV(4 ('lovation.

From one male specimen (No. (>)()) of Dr. U. C. T>. Per-

kins, October, 1896.

PL 2, %. 42; PI. 4, %. 7:1

14. K. iraihipcnsis sp. n.

^ Brachypterous, tegmina not reaching quite to end of abdo-

men. Antennae reaching to near apex of clypeus, first joint consid-

erably more than half the length of second, furcation of frontal

carina about a third from base. Head fuscous or black between
carinae, antennae and carinae light brown or yellowish, thorax

brown or fuscous brown with light carinae, legs fuscous brown, front

tibiae with darker band at apex; abdomen dark brown, light at base

and a small line down dorsum. Tegmina light brown, margins
whitish, except at apex of costal cell and apex of clavus where it is

brown, this brown extending into membrane; veins fuscous except

apical veins which are light, no granules, a few black hairs along

apical margin and a few on nerves.

Pygophor very distinct, lateral edges angular, anal segment with

large stout spines, wide apart and slightly diverging, ventro-apical

edge lipped; styles long and narrow; aedeagus tubular, slightly

curved, a small group of spines on ventro-apical point and a few

on left side near apex, four or five along middle on dorsal side, four

or five in a corresponding ventral position and a few along the right

side.

Lenoth 3.3 mm. ; teii'men 2.3 nmi.

9 Brachypterous, tegmina not quite reaching apex of abdomen.

Length 3.7 mm. ; tegmen 2.5 mm.
Ilab. Wailnpe, Oahn (Swezej, Jannary). Some speci-

mens (immatnre?) are nearly all yellowish, the teginina with

only the dark mark at apex of clavns and apex of costal cell.

PL 3, fig. 43; PI. 4, fig. 00.

15. i\'. pipturl Kirk.

Anal spines long, thin, pointed, nearly straight, slightly diverg-

ing apically; aedeagus small, tubular, slightly curved and pointed

apically. There appears to be some variation in the spines on aedea-

gus; in some they are absent, .in others irregular around middle or

arranged in more or less of a line. These variations appear to follow
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localities, but want of time and material prevent me from following

up the question.

PL 3, fig. 45.

16. N. cha lithe )'si Kirk.

Antennae not reaching to middle of clypeus, first segment less

than half the length of second. Aedeagus long, cylindrical, slightly

curved and recurved, with a short, broad spine at apex on dorsal

side and a few on ventral side o.i apical half. Feeding on Raillardia,

Kilauea, Hawaii (Giffard and Muir, January).

PI. 3, fig. 44.

17. N. oshoi-ni sp. n.

This is a light colored form, very near cliambersi. The genital

styles are narrower and the apical corners more produced and sharper,

especially the outer one; aedeagus is very different. In the figured

specimen, the only male I possess, it is possible that the apical por-

tion is broken, but the base is so different from cliambersi that I

have no hesitation in giving it a specific status.

Ilab. Crater of Haleakala, Maui ; taken from among dead

leaves round the roots of Baillardia, on whieli it probably feeds.

(Osborn, January.)

PI. 3, fig. 46.

18. .A^ cijnfhodix Kirk.

Antennae very short, first segment less than half the length of

second. Very minute spines on anal segment; styles near to cTiam-

bersi but narrower at apex and rounder on outer, basal edge; aedea-

gus small, tubular, curved, without spines.

PI. 3, fig. 48.

19, N. fuUairaiji sp. n.

^ Brachypterous, tegmina reaching about one-third from apex
of abdomen. Antennae not reaching beyond base of clypeus, first

joint less than half the length of second; frontal carina simple.

Light brown; carinae of head lighter, with a few lighter spots be-

tween carinae of face; thorax slightly darker than head; legs light,

longitudinally marked with fuscous; abdomen marked with darker
spots. Tegmina uniformly light brown. Genital organs practically

the same as cyathodis.

Lcngtli 1.7 mm.; tegnien 1 mm.
9 Similar to male, but abdomen not mottled with darker spots.

Length 2 mm. ; tegmen 1 mm.
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Hab. Kamoku, Molokai (Fullaway, July). Also speci-

mens of females from lao Valley, Maui (Swczey, August),

which I cannot separate from the ]\folokai, and two female

specimens from Ilaleakala Crater, ^iaui (Oshorn, -January;

Fullaway. July), which only diilVr in heinu' darker.

20. A. inroiinnodd s]). n.

^ Frontal carina simple; antennae reaching a little beyond the

base of clypeus, first segment slightly less than half the length of

second; tegmina reaching nearly to end of abdomen. Light brown

or yellowish, slightly darker between carinae, abdomen slightly

darker. Tegmina yellowish, veins slightly darker with minute gran-

ules. Anal spines short, stout, wide apart; styles approaching cya-

thodis, but "heel" pointed and "toe" rounded, "ankle knob" slight;

aedeagus long, tubular, swollen at base, curved downward, four

spines along right side and a few on left, a few minute spines near

apex.

Length 2.5 nnn. ; tegmen 1.6 nrm.

9 The female I place with this male was taken at the same

time. The abdomen is not quite so dark and the infuscation between

carinae not so plain. In one specimen there is a slight fuscous spot

at end of clavus.

Length 3.2 mm. ; tegmen 2 mm.
Hab. Kanmuohona, Oahu. (Muir.)

PL 3, tig. 47.

21. A^. leahi (Kirk.).

Meganiehis J-eahi Ivirkaldy, 1904, Entomologist, 17(3.

Nesosijdne leahi Kirkaldy, 1908, Proc. Llaw. Ent. Soc,

202.

The shape of pygophor and styles as in raillardiac, anal spines

stout, medium length, slightly converging; aedeagus with row of

spines on right side from a dorso-apical point to a point a little

beyond middle near ventral side, a short row along the ventro-apical

line and three small spines near apex on left side.

This description is taken from specimens from Waimea,

Kauai (Swezey, February) feeding on Lipochaeta. I have

seen no nmles from Oahu, so this may be a distinct species.

PI. 3, fig. 49.
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22. N. ralUardiae Kirk.

Antennae very short, first segment less than half the length of

second; aedeagus very short, flattened, deep at base, a small row of

spines on ventral side near apex, another on dorsal slightly on right

side, none on left side.

PI. 3, fig. 50.

23. N. ipomoelcohi Kirk.

Antennae reaching beyond middle of clypeus, first segment more
than half the length of second. Aedeagus tubular, flattened on dorsal

surface at apex, a stout spine on each side of the flattened area;

anal spines short, stout, wide apart and pointing backward.

Kirkaldv's figure of the styles in this species is not very

clear. This species is widely distribnted in the archipelago

and appears to have several distinct subspecies or varieties

which only more material vill fnlly elucidate. In one form

there are three s])ines around the apex on the ventral side

(Kilauea, Hawaii, Giflfard and Muir, January) ; in another

very distinct form the flattened surface is practically absent

and the two large spines are quite close to the apex (Kilauea,

Hawaii, Gift'ard and Muir, January). This last variety is

distinct enough to be given a specific name.

PI. 3, figs. 51 a-c.

24. N. licdia Kirk.

Antennae reaching nearly to apex of clypeus, first segment more
than half the length of second. The aedeagus appears to be an ex-

treme development of ipomoeicola, the dorsal, flattened portion be-

coming membranous; on the right edge of this membranous sur-

face there are three spines, the basal one large and bifurcate, the

left having only one feebly furcate spine.

PL 3, fig. 52.

25. N. giffardi sp. n.

^ Frontal carina forking a little beyond middle; antennae reach-

ing nearly to middle of clypeus, first joint more than half the length
of the second; tegmina reaching about middle of abdomen. Brown,
face and clypeus darker between carinae; posterior edge of abdo-
minal segments darker. Tegmina light brown, a small dark mark
at apex of clavus, veins concolorous as membrane, very minute gran-
ules with black hairs. No spines on anal segment, ventral edge
lipped; styles long and narrow; aedeagus large, laterally flattened,

base very deep, apex deep, two spines on dorsal surface about middle
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and a series of large spines around the rim of the dorsal portion of

apex.

Leno'tli 2.7 iinii. ; tciiininn 1..") iiiin.

5 One specimen which a.nrees in structure and color I place

with this male.

Leii»lli ''-> inin. ; tegnuna 1.1") miu.

Ilal). Tantalus, Oaliu (Giffanl, Mairli) ; 9 Pacific Heights,

Oalni (Swezev, March).

PI. :], %. 54; Ph 4, fig. 74.

26. -A^. )iioirfly-f(inhiliis s]). n.

^ Frontal carina forking at extreme base; antennae reaching

to middle of clypeus, first joint considerably more than half the

length of second; tegmina reaching about one-fourth from end of

abdomen. Light brown, fuscous between carinae on face and clypeus,

abdomen dark brown, base, median line and some medio-lateral spots

on dorsum lighter. Tegmina light brown, with a darker mark from

base of costa to apex of clavus a small dark mark at apex of costal

cell, veins concolorous as membrane with a few fine black hairs.

Shape of pygophor much like that of giffardi; apex of anal segment

slightly emarginate, each corner produced into a short, broad, blunt

point; no anal spines; styles long, thin, tapering to a point; aedea-

gus on plan of giffardi with three spines on medic-dorsal position

and two on ventral side near base, two small spines at apex on

dorsal side and four on right side.

Length 2.3 nmi. ; tegnien 1.5 mm.

5 Similar to male, but lighter, the fuscous mark across tegmen

very faint.

Length 2.5 mm. ; tegmen 1.4 mm.
Hab. j\ronnt Tantahis, Oahu (GifFard, Xovember).

PL 3, fig. 55.

27. N. sliarpi sp. n.

^ Brachypterous, tegmina reaching nearly to end of abdomen;

antennae reaching nearly to apex of clypeus, first joint considerably

longer than half the second; furcation of frontal carina at extreme

base.

In coloration this species is very like wailupensis ; legs are a

little more fuscous, especially the hind tarsi. In shape the aedeagus

is near wailupensis: the anal segment is truncate at apex with a

large curved spine from each corner; styles long, thin, with apices

truncate and slightly expanding; the aedeagus on a plan somewhat

like giffardi or Jialia, flattened laterally, the apex ventrally drawn

out into a long point, and dorsally on right side produced into a
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bifurcate prong with a small short spine below; on right side there

are four spines in a small curved row; the dorsal surface, except the

basal fourth, is membranous.

Length 2.9 mm. ; tegmen 2.2 mm.

2 In structure the same as male; in coloration difficult to sepa-

rate from ivailupensis.

Length '^).7 mm. ; tegmen 2.3 mm.

Hal). Oalin, Pnnahiu (Swezey, Jnne, Septemher) ; Kau-

mnohona ( ^In i r )

.

This species is named after Dr. David Sharp, whose work

on the ''Fanna Hawaiiensis" has placed all Llawaiian ento-

mologists nnder a debt of gratitude.

PI. ;3, figs. 53 a-h; PI. 4, %. 05.

28. i\^. rocki sp. n.

^ Brachypterous, tegmina not quite reaching apex of abdomen;
frontal carina forking about one-third from apex; antennae reach-

ing beyond base of clypeus, first joint more than half the length of

second.

Brown, basal half of clypeus lighter than apical portion, carinae

of head light brown or yellowish, pro and mesonotum light brown,

carinae and lateral portions of pronotum fuscous, pro and meso-

pleura dark extending on to coxae, a round mark on metapleura;

abdomen brown, base and mark down dorsum lighter, legs light

brown, tegmina light brown or yellowish, a dark mark at end of

costal cell and end of clavus, basal portion of claval margin dark,

veins fuscous with minute granules bearing black hairs.

Pygophor ovate; anal segment short, without spines; styles in

lateral view bent nearly at right angle a little above middle, narrow,

truncate at apex; aedeagus forming a boat-shaped trough, the left edge

higher than right with five spines near apex and two about middle,

right edge without spines, a series of spines forming irregular rows

across ventral surface.

Length 3 mm. ; tegmen 2 mm.
9 Slightly lighter in color than male.

Length 3.3 mm. ; tegmen 2.1 mm.

Hab. Konahnanni, Oahn (Swezey, Febrnary) ; also one

9 from Palolo Valley, Oahn (Swezey, January), which agrees

in structure but is much lighter in color.

This species is named after Mr. J. F. Rock, whose work

on Haw^aiian trees has been a great assistance to Hawaiian

entomology.

Ph 3, fig. 5G; PI. 4, figs. 71, a-b.
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29. N. )ii(>nlic(>l(i l\irk.

Antennae not rcacliiim' beyond base of clypens, first seg-

ment about half the length of second. 1 have only seen females

and can only judiie of its ])osition by those; it is very similar

to chauihcrsi bnt has no iii'unnles on teamen.

80. i\'. linU'uL-nJn ivirk.

Have only seen females; antennae reaehino; little lieyond

middle of clypens, first segment moi-e than half the length of

second. .

31. i\'. arrjijroxipliii Kirk.

I have only seen one damaged female withont antennae.

32. N. nepheJia.'i Kirk.

I have only seen females of this species; antennae reach-

ing well beyond middle of clypens, first segment more than

half the length of second.

33. N. proeeUavh Kirk.

I have only seen one female specimen of this species; the

antennae reach nearly to tip of clypens and the first segment

is more than half the length of second.

34-38

The following five species are nnkno\ni to me: N. vnibra-

tica, N. liamadryas, N. palustris, N. nubigena, N. imhricoJa.

PART TT.

BlOGEXETIC.

Whilst acknowledginti the great imjxtrtance of experimental

zoology, I still believe tliat the words of Dr. Jordan, qnated

at the head of this Keview, hold good, and for this reason the

fanna and flora of the Hawaiian, and other long-isolated, Isl-

ands are of extreme interest.
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Dr. Perkins, in liis Introduction to tlie Fanna Hawaii-

ensis, has surveyed the insect fanna of the Archipelago in a

masterly manner, and tonched npon some of the fundamental
problems connected ^ith its origin and evolution. It remains

for Hawaiian entomologists to periodically survey each family

in the light of increased knowledge, see how far the new facts

support old theories, or what new theories they lend their aid

to, and to indicate in what direction more details should he

accumulated. The following is an attempt at such a survey of

the species dealt with in the first part of this paper.

The family of Delphacidae, as represented in the Archi-

pelago, exhibits the same phenomena as are observed -in most

of the families represented in the native fauna. In it one finds

a few foreign species, some of which are introductions since

the advent of the white man ; a certain numl)er of native spe-

cies of foreign genera, which may eventually be discovered

elsewhere ; and a large number of species forming closely re-

lated autochthonous genera, the species themselves being often

polymorphic groups of individuals forming races, varieties or

subspecies, which in many cases show distinct geographical or

topographical grouping, as do many of the recognized species.

All these phenomena are well exhibited in the family under

re^'iew. In PerkinsieUa saccharlcida and Peregrinus maidis

we have two foreign species introduced into the Islands in

quite recent times, both of economic importance, and the for-

mer, on account of the work done in its control by introduced

parasites, of great biological interest. Three species of Kelwia
(sporobolicola, pallidum and sivezeyi) represent the native spe-

cies of foreign genera, all living in the lowlands on grasses

and sedges, a habitat and food not used by the species of the

autochthonous genera ; these may eventually be 'found to be

foreign species. It is the species forming the autochthonous

genera that present the greatest interest and with which this

Review deals.

Hawaii Oceaxic or Contixextal?

Before considering the origin of the Hawaiian fauna it is

first necessary to come to a decision as to the character of the

Archipelago. Is it a purely oceanic area with a fauna (and

flora) descended from a limited number of inmiigTants, Avho

arrived by natural means of dispersal over large ocean areas,
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tlic flotsam iui.l j(>tsniu inctliod as it has been called,— or

is it a coiitiucntal area, at one time connected np to a conti-

nental area and sliariu.u' its fanna (and flora), but havinij be-

come separated at a ccvtain period, the fanna (and floi-a) thus

isolated havini>- evolved into what we now find ^ Most of the

bioloo-ists who have discussed this subject have incline(l to the

former opinion, but a few have lield the hitter.

Prof. TT. A. Pilshi'v accounts for the presence of certain

primitive land shells and the absc^nce of certain more modern

groups by postnlatiuii- a continental Pacific area in late Palae-

ozoic or earlv jNIesozoic times. Tlie northern ])ortion of this

area, of which the Hawaiian Islands are the remnants, became

isolated first, the southern portion havinii' l)roken up at a some-

what later date, the present land shells Ixnni^- the representa-

tives of the faiimi of that period.

The insects in no way sn]i]")ort this theory and in some

wavs o])pose it. If the insects represented that early era we

shonld be rich in Orthoptera and jSTenroptera, and especially

rich in Blattidae ; they shonld show some of the primitive

characters of the species of the Carlioniferons age, and among

the Hemiptera there shonld be traces of Protohemiptem and

Palaeoliemiptera belonging to the Permian age. If our Isl-

ands came nnder the inflnence of the Triassic insects we shonld

have forms of Chrysomelidae, Pnprestidae and other families

which are not represented. The snperfamily Fnlgoroidea, be-

sides the species of Delphacidae, is represented by only two

genera of Cixiidae, the world-wide Oliarns and the autochtho-

nous monotypic lolaniar We cannot consider these as primi-

tive forms or as representative of early Mesozoic times.

The most remarkable thing about the Hawaiian fauna is

the absence of many large groups, some of which are world-

wide. The enormous family of Searabaeidae is entirely un-

represented ; Lncanidae is only represented by a single autoch-

thonous genus with one or two closely related species; Chryso-

melidae is not represented by any species we can consider na-

tive. In these cases we can understand that the feeding habits

of the young and the poor flight of the adult would prevent

them traveling any long distance over sea. Similar cases can

be drawn from each of the large orders of insects, as Dr. Per-

*I have specimens from Fiji wliich I consider belong to this

genus.
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kins has shown, and parallel cases eonld be drawn from the

rest of the fanna and from the flora. If we postulate a con-

tinental area to account for the presence of certain land shells

and for the absence of others, we confront a vastly greater

task to account for the absence of vast groups of animals and

plants.

]\[ost paleogeographers insist on a larger land area in the

Southern Pacific than exists at present and on an extension

of the northwestern portion of South America, or the western

coast of Central America, in a northwesterly direction. Such

land areas would greatly alter ocean currents and increase the

probabilities of "drift" reaching the Hawaiian Islands from

those regions.

Prof. Pilsbry's opposition to the flotsam and jetsam method

of stocking islands breaks down considerably when he admits

such a method to stock low islands of the Pacific and in such

cases as TornateUlna in the Galapagos.

After considering the evidence of the fauna and flora, and

of geology and hydrography, it appears to me that the theory

of the continental nature of the Hawaiian Archipelago is the

less tenable, as it raises greater problem's than it is called upon

to solve. Therefore in the following Review I shall consider

that the Islands are oceanic ; that the fauna is descended from

immigrants which arrived at different periods, and that the

Islands are of enormous antiquity, instead of the alternative

continental theory vhich would make our fauna the descend-

ants of continental type Avhich flourished in late Palaeozoic

or early Mesozoic times.

Origix of the IIawatiax Aloiiixi.

In the systematic portion of this Review it has been shown
that the species can hv divided into two groups. In one group,

Leialohae, consisting of LcidloJia and Nesodryas, the first joint

of the antennae is very short ; in the other, Alohae, consisting

of Aloha. Nesorestias, Dictyophorodelphax and Nesosydne, the

first joint (-f the antennae is much longer. A study of the

male genitalia leads to tlie conclusion that they are of inde-

pendent origin and foi'ui two distinct phylogenetic groups.

The form of the aedeagus, the styles and the mechanism for

coordinating their movements with that of the anal segment
ai'c different.
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The Alohac eonsists of several iiroups of verv distinct in-

sects; even the lienns Ncsosydiie contains i>Ton])s of diverse

species. This wonld indicate a verv ancient ininii,«>'ration.

Another ])oint of interest is that a niajoi'ity of tiiese species

arc brachvpterons.

ThcLeialohac consists of two o-pnera, se])arated by the

donble or sino-le nature of the frontal carina, hnt the species

of both g-ronps are closely related; the sjx'cies or snbspecies

aronnd Jclnine being still in a very indciiiiite condition. This

wonld indicate a nmch more recent iuniiiiii-ation. The species

of this group are all macropterons. Lcialolia IcIiikic and allied

species are attached to Metrosideros, a genus of tree that there

are reasons to believe, so Mr. J. F. Rock informs me, does not

belong to the most ancient portion of the Hawaiian flora. The

only species of this tribe known ontsi(h' of the Hawaiian Isl-

ands are one in Australia and one in South America, so we

must look to one or the other of these localities for the ances-

tors of the Hawaiian AloJilni.

The above stated facts lead me to believe that the Hawaiian

AfoJiini are descended from two separate immigrants, the an-

cestor of the Alolta group having arrived at a very much
earlier date than the ancestor of the LeiaJoha group. Al-

tliough the latter is the more recent immigrant, yet it is not

a more highly specialized form,— rather the reverse, for the

short basal joint of the antenna is the more primitive in

ontogeny.

Li^'Es OF Evolution,

In dividing these species into genera Tvirkaldy followed

the general usage of considering the nature of the frontal

carinae as of primary importance. This brought Lei aloha

next to Aloha and Ncsorestias, and Ncsodryas next to Neso-

sydne and Dictyophoroddphax. The general build (^f these

insects does not admit of such an association, and the male

genitalia demonstrates the affinity of Leialoha and Nesodryas.

Ontogeny indicates that the double frontal carina is the

more primitive form, as the nymphs of all the species have

two, the transition to a single carina, simplex or furcate, tak-

ing place at the last ecdysis. It thus becomes evident that the

character of a single frontal carina has arisen separately in

each group and has no ])hylogenetic significance. This line
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of evolution is not confined to the Alolilni, bnt is found in

each of the main divisions of Delphacidae; in the Delphacini

it appears in several groups, evidently without any phylo-

genetic significance. In other families of Fulgoroidea it is

also observed; in the Derhidae (i. e. Tiraha and Kaha) this

narrowing of the frons is carried to such a degree as to sug-

gest hvpertcly (if it were of any use at all). In Zoraida we

have an extreme case of narrowing of the frons at the last

ecdysis, not by an actual lessening of the surface, but by a

longitudinal invagination of the frons, the lateral edges form-

ing the entire frons in the adult. It is highly probable that

in Viviha and Kaha a reverse process takes place, the face

evaginates and collapses together. At present the nymphs of

these two genera are unknown.

In the elongation of the head of DirtyophorodeJphax we

have a process which has taken place in other groups of Del-

phacidae (i. e. Tropidocephala and Emholophora) and in other

families of Fulgoroidea.

The specific characters can be divided into two groups,

chrootic''' and phallic. The former consist of slight variations

in length of antennae, length of furcation of frontal carina,

length of tegmina, slight differences of texture of tegmina, and

in differences in coloration. Among these characters I can

detect no direct line of evolution which would fit more than

one character, so that we must admit a great deal of parallel

development. The phallic characters are more definite. Lei-

aloliae is a group in which the aedeagus appears to proceed

from a form with a small crook at apex and a small spine on

the right side near apex, to a foi-m in which these are very

long and narrow, and to a form in which a third spine ap-

pears at apex. In one group of Nesodryas the third spines

become larger, while in the other gi-oup the crook disappears

;

N. freycinetiae appears to be an extreme development of the

latter. The genital styles appear to proceed from a sickle-

shape to a much straighter form.

In the Alohae the diversity is much greater and some dis-

tinct groups are formed, some of which are very isolated. In

Aloha ipomoeae we have a fairly primitive type, and also in

Nesosydne hoae, the latter having several allied forms ; in

Sharp and Muir (Trans. Ent. Soc. Lond. 1912, III, p. 602) used
this term to indicate the body wall apart from the phallic structure.
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Aloha flavocollaris the acdcnu'iis is llntti'iicd and deepened con-

siderably at base, as is also the case in the tour allied species

(Ji'oalensis, campylothecae. (lulxiuUac and (irlcniisiae). Neso-

sydne Ipouwelocola ap])ears to lead to halia and this to sliarpi,

giffardi and nionfis'-faiifaJiis. N. rocl'i is very isolated. N.
nepli rolrpidis. hhichhiniii and pcrlitisi mav indicate a plivlo-

g'cnetie ii'rou]^, and X. Inronnnoda may lead to njdlliodix.

Xesore.sfias may be a development of N^esosydiie l-irl-<ddyi.

Dirtyop]iorodelp]ia.v is extremely isolated, hnt a]>])ears to have

affinities to Nesorestias fiJicirola.

In AJolin ipo)no('((e the genital styles are fairly simple.

The line of evolntion appears to be in the development of the

"ankle knob" which leads to a complexity of strnctnre; an-

other line of evolntion is the narrowing of the styles.

It wonld be perfectly legitimate to call all these species

phallic species, for the chrootic characters are very slig'ht in

comparison with the phallic.

Factoes IX EVOLUTIOX.

Dentil Factors. Althonoh no case of e^o: parasitism has

been placed on record, yet the ])i'esence of ]\rymarids abont

bnshes containing Delphacids indicate that snch exist; jndging

Ijy conditions elsewhere T shonld say that they ])\ay an im-

portant part in redncing the nnmbers of the Delphacids. Spe-

cies of Pipnncnlidae, Dryinidae and Stylopids are common
and play a very important part in the balance of these insects.

Species of native predaceons Heteroptera are common in some
localities ; what part native birds and lizards play I cannot

jndge, as my experience in the field is too limited. At the

present time the introdnced ant (Pheidole megacephala) plays

a very important part in the districts in which it can thrive,

and it is likely it will lead to the extinction of certain spe-

cies." Jndging by the little we know of the death factors it

is highly probable that the chief mortality falls npon the eggs

and nymphs and can have little or no effect upon adnlt char-

acters, except by correlationship.

Natural Selection. !N"one of the structnral chrootic specific

or generic characters show signs of direct ntility, and there-

fore cannot be acconnted for directly by Xatural Selection.

*Note:—See remarks under Aloha plectrantM.



204

It has been suggested, with very good reasons, that brachypte-

rons forms are more proliiie than macropterons ; this, if cor-

rect, would account, on selective lines, for the predominance

of brachypterous forms in our Delphacid fauna ; this would

likewise lead to stricter segregation and thence to species

formation.

The elongation of the head of DicfyoporndeJphax minihiUs

may also represent the result of Natural Selection, for Ker-

shaw has shoAni that among some Homoptera there is a great

expansion of the stomach, wdiich sends diverticula into every

available ])ortion of the body. In D. mirahilis, Pyrops can-

(Jclaria and some other species one of these diverticula enters

the head and fills the entire enlarged portion. It appears

as if some physiological necessity (perhaps on account of the

nature of the food) made an enlargement of the stomach ad-

vantageous. But if IS'atural Selection has brought about a

monotypic e\'olution in this case it has not given it any ad-

vantage over other species, for D. DiirahUis has an exceedingly

restricted range.

When we consider coloration there are certain cases which

look as if Natural Selection could have played some part.

The nymphs and adults of Nesosydne koae live on the young

green leaves of Acacia I'oa and are similarly colored ; N. ru-

hesccms, N. pseucloruhesrcns and N. I'oae-pliyllodii live on the

dark-colored phyllodia of the same tree and are brownish or

reddish brown in color. Ncsosydne raillardiae is colored like

the leaves of its food-plant, and the dark body and whitish

tegmina of N. cyalliodis are very cryptic when associated with

its food on the lava flows around Kilauea. It would be of

interest to know the habitat of N. fuUawayi in Molokai, which

is practically only a color variety of N. cyathodis. The dark

colors of the LeiaJoha group, attached to Metrosideros, are

also cryptic in association with the main appearance of their

habitats. The great majority of the species of AloJiini are

indefinite in colorati(m and there is a great amount of varia-

tion, especially among the females, so that it is impossible to

insist upon any protective coloration — unless the variation

and indefiniteness themselves are protective.

When we turn to the phallic characters we confront a very

difiicult ])roblem, for we know absolutely nothing al)out the

manner in which these organs function in the Delphacidae.
At one time I held an opinion similar to Prof. V. L. Kellogg,
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that it was a case of many kcvs to open one Idck ; l)ut after

an extensive stndy, along with I)i'. l)a\i(l Shar]), of these

organs in Coleoptra, and their function during copuhition, [

was forced to change my opinion, for the evi(h'nce sliows that

in numy cases the key fits its hx*k, and its <iwn lock oidy.

In these cases the coadaptation is hetwetMi the memhranous

internal sac and its armature and the memlti-aiidus uterus.

In the Derbidae I have observed a c(ia<hi])tati(>ii between the

genital styles and anal segnnent and certain knobs and <h'-

pressions on the female, a coadaptation I did not suspect until

I observed the sexes in copula. How far some of the uiiuo)'

changes (i. e. N. I'oae. N. I'oae-phyUodii and oahueiisis) would

prevent fertilization it is impossible to say at present, but that

such structures as the aedeagi of N. hoae, N. jicrlrnisi. A.

raillardiae. N. ipomoeicoJa, N. halia. N. sltarpi and .V. (/if-

fardi could all perform the same mechanical opcu-atiou in a

similar numner is highly improbable. On the other hau<l,

to account for these structures along with a coada])tatiou in

the female by J^atnral Selection is to me unthinkable; the

more one tries to follow out in thought such an operation the

greater the difficulty becomes.

Isolation. Our collections are not complete enough for us

to judge of the full effect of isolation on species formation,

but enough is known to demonstrate that isolation and species

formation coincide to a very large extent. A few" species are

dispersed over two or more islands, others over one island,

but a large number have very limited habitats. D. iiin(d>dis

is a good example of this limited range, it being found only

on a small ridge a few feet wide and not more than a quarter

of a mile long.* According to our present collections Oahu
has 42 species, Hawaii 20, Kauai 12, Maui 11, ]\rolokai 7

and Lanai 5. This does not represent the richness of, but

only the amount of collecting done in each island.

In spite of this it is possible that a study of the distribu-

tion of these insects in the Archipelago may lead to some in-

teresting results, if it be borne in mind that more extensive

collecting is likely to modify the present conclusions. That
more species will be found in the Island of Hawaii, when the

*Mr. Timberlake has since found it on the Lanihuli ridge, on the

western side of Nuuanu Valley, and Mount Kaala of the Waianae
Range.

—

Ed.
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same amount of collecting- is done in other districts as has

been (lone in the vicinity of Kilanea, is nearly certain. Little

or no Delphacid collecting has been done in Kohala or Kona

and very little in Hamakna. Oahn has not yet been exhausted,

and the" other Islands have only been worked in a few localities.

One thing which the tables show up very distinctly, which

is not likely to be greatly modiiied by more extensive collect-

ing, is the" high percentage of single-island endeniism. Out

of'^the 78 species and subspecies recorded 65 (83.37c) are

confined to single islands, 9 (11.57o) are common to two isl-

ands, 3 (3.87c) to three islands and 1 (1.37o) to five islands.

In comparing the two gro-ups the AJoliae, with 84.6 7^, is

slightlv above the Lcialohae (with 80.87) in single-island

endeniism and below (.06 to 1.5) it in two-island endeniism;

considering that the LciaJohae are all macropterous and most

of the Alohae brachyi>terous, one might have expected a

greater dift'erence. It indicates, if the relative antiquity of

the two groups be not considered, thai the power of fiight,

while reducing topographical evolution, had not influenced

geograiihical evolution ; that is to say, the power of flight had

been sufiicient to enable species to move about freely on an

island, Imt had not been sufiicient to enable them to pass

freely from island to island.

Kauai has only one endemic Alohae. whilst it has 5 Lei-

alohae; Oaliu stands with 2-1: and 8, and Hawaii with 8 and

4, nearly the same proportion as the total species in each isl-

and, a natural conditicni when the number common to two or

more islands is so small. This might indicate that the immi-

grant ancestors of the AJoliae, arriving from the south' or

southeast, landed upon one of the more southeasterly islands

and only a few have been able to reach the more isolated nor'-

western island of Kauai. The fact that only two species of

the genus Aloha are known outside of Oahu, and one of these

the ubiquitous A. ipomoeae, may be due to our igiiorance, luit

it lends support to the idea that Oahu may have been the

original ]i()int of colonization and the center of distribution.

Tlic Lciftl()]i(((' are better flyers and so a greater proportion

has reached Kauai. But why evolution in Kauai should

have been more active among the Le'ialohae than among the

Alohae is not evident.

In the table of two-island endeniism we find that Kauai
has one species common with Oahu and one with Molokai,
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but iiotliiiifi," with tlio other islands, a fairly natural result

from their <>'eo<ira]ihieal position. Oahn has nothinii' connmni

with Maui, an unnatural state of affairs, and ihi'ce with ITa-

waii. The Aloliac have 5 eases of two-island endeniisni and

the LcialoJiac -i, ag'ain indieating- the greater ])ower of flight

of the latter.

In the ') eases of three-island endeiuisui the Aloliar have

"2 species and the Leidloliae 1 ( Jj. oltiac). all thi'ee heing

inacropterons. The only case of more than three-ishmd en-

deniism is Aloha ipomoeae, which, from ]noi'])hoU^gieal rea-

sons, the Avriter has considered as the most primitive of the

group and a likely ancestor of them all. Lc'ialolia ohuie is

also possibly the most primitive of the LclaJolxtc and may he

the ancestor of that gronp.

The stndy of the distribution of these insects gives no

support to the theory that the Aloliae are of greater anti(]nity

in the Archipelago than the Leialohae : this theory finds its

support in the pro])ortional amount of evolution in the two

groups. The brachypteronsness of the Alohae may be consti-

tutional and this may have led to a greaier amount of evolu-

tion.

It is to be hoped that in the near future enough material

will be accumulated from the different islands to enable us

to draw juster conclusions and to moTO clearly indicate the

evolution of these insects in the Archipelago.

The reason why isolation should cause variation is not

yet understood. That the norm of a few isolated sjXH'imens

should differ from the norm of the species only accounts for

an alteration of the norm within the limits of variation of

the species, but leaves the reason for variation l)eyon(l tliat

limit unexplained.

The Kan lava flows are very instructive, as they sho\v

the manner in which "Hpw/ro.s." or small isolated areas, are

cut off l)y the lava flows surrounling them. These lipukas

are centers of segregation and must have played an im]iortant

part in the evolution of our fauna, especially with Avingless

insects. When we consider the enormous age of our islands

and the nund^er of such isolated siwts which must have been

formed during the building up of them, we can realize to

some little extent the enormous help isolation could have been

to species formation.
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OrtJiogenesis. The fact that parallel development, such

as the reduction of the two frontal carinae to one, has taken

place not only within the Aloliini but also within other sec-

tions of the Delphacidae, would lead one to suppose that there

is a fundamental law acting in each group. Even if it could

be shown that this reduction was of a utilitarian nature, and

thus open to the influence of Xatural Selection, it would sug-

gest that a common cause brou2,'ht about the variation in each

group.

Lmnavclclav factors. Of true Lamarckian factors I can

see no evidence among the material under discussion, unless

short wings originated through disuse. I have also suggested

that the development of the elongated head in Dictyophorodel-

pJiax may be due to mechanical causes.

Mendelism. Mendel's law states the manner in which

characters are inherited in balanced crosses, and explains why
certain characters are not "sw^amped" by crossing. Around
this law there has grown up certain theories of genetic fac-

tors. According to certain ^lendelian workers all variation

is due to the loss of one or more inhibiting factors. This is

a belief which I cannot prevent anyone from holding who
wishes to do so, but I hope such believers will not try to pre-

vent me from disbelieving it. When I think of the primeval

cell containing all the genetic factors and inhibitors of all past,

present and future specific characters my credulity breaks

down. Even when I consider the invisible complexity of the

aedeagus of the original ancestor of the Aloha group, as neces-

sitated by this theory, my imagination fails me. If evolu-

tion were progressive only, then the theory of inhibiting fac-

tor" would be simplified, but degeneration is as much a part

of evolution as progression. The idea that the loss of in-

hibitiug factors could bring about complexity and then, con-

tinued still further, bring about degeneration, appears to me
very improbable. One would have to postulate double and
triple sets of inhibiting factors.

If we consider the case of the transformation of two frontal

carinae into one we must believe that the inhibiting factor is

lost at the last ecdysis, for up to that period there exists two
carinae. In other cases where ontogeny follows the same
course as phylogeny we must suppose the inhibiting factors to

be present in the germ and to be lost during development.
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Another l)elicf aiuono: these workers is that '"pin'e lines"

cannot vary, and Johannsen's ex])erinients with heans is nsed

as proof. To nio these experiments appear as eontirniation of

^'atnral Selection, for here we have a varying species which,

hv selection, can be formed into two or more forms, exactly as

reqnired by Darwin's theory. To maintain that if one of these

"pnre lines'' were isolated upon an island, where it conld in-

crease and spread over a fairly large area, it, wonld never

vary is a belief without evidc^nce to support it. Snch a belief

recjuires ns to maintain that the few immigrants, which formed
the foundations of our insect fauna, were all "impure lines,"

from which the species, as we now know them, have been

sifted out, or that they are all the results of cross-breeding.

In criticising Darwin's Xatural Selection theory it is

sometimes argued that his ''variations" are not inheritable,

whereas the A\'hole theory of ]S"atural Selection demands that

they should be if they are to take any part in evolution. To
divide ''variations" into "mutations" and "fluctuations" and
say that Darwin only dealt with the latter is to totally mis-

represent Darwin's work. DeVries' "mutations" appear to me
to be synonymou? with Darwin's "sports."

Characters which we may now consider as genetic may
originally not have been so. The case of Aiietiiia will illus-

trate my meaning: supposing it was to lose the power of liv-

ing in fresh water, then the characters it assumed in salt water
would be genetic

"Weismann's theory of the continuity of the germ cells,

and his distinction between germ and soma cells, has been
used by many writers to support certain theories relating to

genetic factors, and the fact is sometimes lost sight of that

soma cells are only germ cells modified during the course of

ontogeny, and that cell association has an important role in

this modification, as polyembryony shows. The capacity of

reproducing the whole organism possessed by germ cells is not

lost by the soma cells of certain organisms, and is not entirely

lost by living cells whilst cell division takes place.

Causes of Vartatiox.

The key to evolution lies in the causes of variation, as

has been stated by many writers, and of these causes we know
next to nothing. That there are manv such causes I have little
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doubt, and efforts to prove that only one is in operation are

not likely to meet with much success. Investigations into the

physico-chemical nature of organism promises to reveal inter-

esting results. Cell association is another subject of great in-

terest, whether we are considering ontogeny or phylogeny. In

this connection jDolyemhryony is instructive, for here we see

a group of cells which left in association will form one organ-

ism, each cell forming a certain part, but if these cells be sepa-

rated each one becomes a complete organism. Kegeneration

appears to be similar to polyembryonism. Another instructive

case is the absence or presence of certain cells, such as the

testes, in an organism. Every biologist should be familiar

with the many cases of this nature on record. A recent ease

is that of Dorothy of Orono,* the Ayrshire cow ; this animal

assumed characters of the male, both in structure and be-

havior, and the only abnormality that could be observed was

a slight difference in the follicles so that no corpora lutea

were formed.

When collecting at Kilauea in January, I was surprised

to find a number of male specimens of Delphacids in Avhich

the external genital organs were abortive or improperly de-

veloped. In all such cases I found that the testes had been
destroyed by parasites, either by Pipimculu,s or StyJopids;

when parasites were present but no damage done to the testes

there was no malformation of the external genitalia. The
chief alterations were in the reduction of the aedeagus^ the

reduction or absence of the anal spines, the reduction of the

genital styles and of the mechanism that coordinates the move-

ments of the anal segment, aedeagus and genital styles. If

the destruction of these cells can bring about such a distinct

alteration as this it shows that th^re is a very intimate asso-

ciation between them and the exiernal genitalia, and that the

development of the latter depends upon the nature of the for-

nu'i-. Is it not possible that a change in the nature of these

c*.'lls, either chemically or physically or both, may bring about

a change in the form of the genitalia, and that the aedeagus
is the most susceptible of the genital organs to such changes ?

We might even speculate further and consider a correspond-

*Pearl and Surface, Science 1915, No. 1060, p. 616.



iug- cliaiiii'e to take ]ilace in the females ol" ihc same family,

due to the aheration of the geriu-])lasm of the j>areiit.''"

FuTuitE ]^im:s of Wokk.

In spite of the great amonnt of eolleeting done hv ^lessrs.

Perkins, Swezey, Giffard and, in a h'sser (k'gree, others, onr

colleetions are still very imperfect. JMany s])ecies are repre-

sented hy females only, and others only by single s])eeimens;

the number of species yet to be found I think is (piite large,

as so many are exceedingly local and collecting has only been

done in a very few localities in the Islands. A fuller re])re-

sentation may change our ideas on minor points, but I do not

think it will alter the main conclusions as drawn from our

present collections. Breeding experiments to show the sta-

bility of certain characters would be of interest, especially if

cross-breeding et'.n be accomplished.

In all future specific work a study of the aedeagus will be

essential, so a few words as to the method I use for examin-

ing this structure may be of use. With fresh, or, if dried

th.en thoroughly relaxed, specimens, it is easy to dissect the

entire pygophor off of the alxlomen ; soaking or boiling in

caustic ])otasli will thoroughly clear it of all fats and then,

with the aid of a pin, the base of the aedeagus can l)e pushed

forward from inside; this will cause the anal segment to move
upward, the styles to move downward and the aedeagus out-

ward, so that all the organs become fully exposed ; or the anal

segment, aedeagus and styles can be dissected as one piece

away from the pygophor. These should be mounted on the

same card-point as the specimen. The specimen is perfect for

all practical purposes and the genitalia fully exposed.

A "biological survey" of the Islands is advocated in cer-

tain quarters, mostly by those whose knowledge of what has

already been accomplished is very limited. The botanists,

ornithologists, conchologists and entomologists have surveyed

their respective fields very efficiently, and now the task is one
of detail and of close collecting. There is small hope for the

ornithologists adding very much to their knowledge, either of

*Over thirty varieties of lateral lobes of Cetonia aurata are fig-

ured by Curti (Entom. Mittelungen II, 1913, No. 11, p. 340) from
various localities. It would be of interest to know if an equal amount
of variation existed in the internal sac.
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new forms or of distribution; the botanists and entomologists

have still much to learn in those directions, and a fuller knowl-

edge will lead to a better understanding of the phylogeny of

the various groups ; that such added knowledge will change

the aspect of our fauna and flora is exceedingly unlikely.

Note.

The following new Nesosyd)}(' has been found by ]\Ir. P.

II. Timberlake since the completion of the above:

Nesosi/dnc Joheliae sp. n.

^ Brachypterous; antennae reaching to about middle of clypeus,

first joint more than half the length of second; median frontal carina

furcate at extreme base or only thickened over that area; length of

vertex about twice the width; hind legs considerably longer than

body, first joint of tarsus longer than other two together, spur nearly

as long as first tarsal joint, narrow, with 12 teeth on hind margin.

Brown or fuscous brown, carinae of head and thorax, clypeus,

leKS and ventral surface of thorax lighter, base of abdomen and line

along dorsum lighter. Tegmina hyaline, tinged with light brown,

veins darker with minute granules bearing black hairs; a dark fus-

cous spot at apex of subcostal cell and another at apex of clavus.

Pygophor broadly open, similar to N. sharpi: anal segment also

very similar to that species, but the spines forming a broad, flat

process at each ventral corner with a small spine at apex; styles

very like those of N. umilupensis, but slightly shorter and broader;

aeadegus thin, tubular, slightly curved upward, a row of small spines

from dorsal point on apex across left side to a ventral point about

middle, another similar row on right side with the spines larger and

extending more basally, the last three spines along the ventral surface.

Length 3 mm. ; tegmen 2 mm.
2 Similar to male.

Length 3.5 mm. ; tegmen 2.4 mm.

Hab. Oahu, Kaumuohona ridge, Koolau IMountains, on

Lobelia hypoleuca Ilbd. One male and a series of females

(P. H. Timberlake, April). Type in coll. H. S. P. A. Exp.

Sta.

This species comes next to N. limilupensis.
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TABLE NO. 1.

Leialohae.
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TABLE NO. 1.— (Continued.)
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TABLE NO 2.

Total Species in Each Island.

Islands— Leialohac.

Kanai 7

Oahu 12

Molokai 2

Lanai 2

Maui 2

Hawaii 7

32

oliae.
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PLATE 2.

Note:—Figs. 1 to 56 all drawn to same scale; figs. 57 to 67 all

to same scale; figs. 68 to 77 and 79 all to same scale.

1. Leialoha naniicola, aedeagiis.

2. " lehuae, aedeagus.

3. " oahuensis, aedeagus.

4. " hawaiiensis, aedeagus.

5. " kauaiensis, aedeagus.

6. " ohiae, aedeagus.

7. Nesodryas giffardi, aedeagus.

8. " elaeocarpi, aedeagus.

9- " eugeniae, aedeagus.

10. " dodonaeae, aedeagus.

11. " dryope(?), aedeagus.

12. " fletus, aedeagus.

13. " gulicki, aedeagus.

14. " bobeae, aedeagus.

15. " maculata, aedeagus.

16. " freycinetlae, aedeagus.

17. Aloha ipomoeae, aedeagus.

18. " myoporicola, aedeagus.

19. " plectranthi, aedeagus.

20. " kirkaldyi, aedeagus.

21. " swezeyi, aedeagus.

22. " wailupensis, aedeagus.

23. " fiavocollaris, aedeagus.

24. " kaalensis, aedeagus.

25. " campylothecae, aedeagus.

26. " dubautiae, aedeagus.

27. " artemisiae, aedeagus.

28. Nesorestias filicicola, aedeagus.

29. " nimbata, aedeagus.

30. Nesosydne rubescens, aedeagus.

31. " koae-phyllodii, aedeagus.

32. " koae, aedeagus.

33. " swezeyi, aedeagus.

34. " pseudo-rubescens, aedeagus.

35. " anceps, aedeagus.

36. " pele(?), aedeagus.

37. " oahuensis, aedeagus.
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PLATE 3.

38. Nesosj^dne cyrtandrae, aedeagus.
39. " gouldiae, aedeagus.
40. " nephrolepidis, aedeagus.
41. " blackbiirni, aedeagus.
42. " perkinsi, aedeagus.
43. " wailupensis, .ledeagus.

44. " chambersi, aedeagus.
45. " pipturi, aedeagus.
46. " osborni, aedeagus.
47. " incommoda, aedeagus.
48i

"
cyathodis, aedeagus.

49. " leahi, aedeagus.
50. " raillardiae, aedeagus.
51.-a " ipomoeicola, aedeagus.

b " " aedeagus.
c

" " aedeagus.
52.

"
halia, aedeagus.

53.-a "
sharpi, right side, aedeagus.

b " " left side, aedeagus.
54. " giffardi, aedeagus.
55. " montis-tantalus, aedeagus.
56. " rocki, aedeagus.

57. Nesodryas elaeocarpi, full view of pygophor.
58. " fletus, full view of pygophor.
59. " giffardi, left genital style.

60. " eugeniae, left genital style.

61. " bobeae, left genital style.

62. " dryope(?), left genital style.

63. Aloha kirkaldyi, full view of pygophor.
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PLATE 4.

64. Aloha campylothecae, three-quarters view of pygophor.
65. Nesosydne sharpi, three-quarters view of pygophor.
66. " wailupensis, three-quarters view of pygophor.
67. " cyrtandrae, side view of right style.

68. " swezeyi, full view of pygophor.
69. " cyrtandrae, three-quarters view of pygophor.
70.-a " blackburni, full view of pygophor.

b " " side view of right style.

71.-a
"

rocki, full veiw of pygophor.
b " " side view of right style.

72. " gouldiae, full view of pygophor (right half).

73. " perkinsi, full view of pygophor.

74. " giffardi, full view of pygophor.

75. Leialoha naniicola, full view of pygophor.

76. Nesorestias filicicola, full view of pygophor (right half).

77. ' nimbata, full view of pygophor.

78. Nesosydne pele, three-quarters view of styles.

79. " nephrolepidis( ?), full view of pygophor.
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Is^OVEMBER 4th, 1915.

The one-hundred-twenty-second regular meeting of the So- -

cioty was held in the usual place, President Ehrhorn in the

chnir. Other niemhers present: Messrs. Back, Illingworth,

Kahns, Peniberton, Potter and Swezey.

In the absence of the Secretary, Mr. H. T. Osborn, who

would be away from Honolulu for the remainder of the year,

Mr. O. H. Swezey was elected to serve as Secretary-Treasurer

for the rest of the year.

Minutes of previous meeting read and approved.

ENTOAIOLOGICAL PKOGRAM.

Mr. Ehrhorn, who had recently returned from a vacation

trip to California, remarked on conditions in the valley re-

gions, it being the dry time of the year was very unfavorable

for insect collecting. He also gave some account of his visit

to the State insectary at Sacramento, and to the Panama-

Pacific Exposition at San Francisco. At the latter place he

had noted an interesting collection of insects in the School

Exhibit from Bolivia, and in the exhibit of the Eield Museum
there were valuable life history exhibits.

Epyris sp.—Mr. Swezey exhibited a specimen of a large

Bethylid which he had caught on a cane leaf at the Experi-

ment Station, October 27th. It is apparently this genus, and
is a foreign insect not previously observed here. It is much
larger than any of the native Bethylids.

Andriciis qu-ercu.s-caUfornicus (Bass.).—Mr. Swezey ex-

hibited a large gall collected from the Oregon oak at Eugene,
Oregon, in July, 1915, and specimens of the Cynipid causing

it. The specimens were obtained by cutting open the gall, in

wliich were seven cells or chambers near the center, five of

which contained each a single Cynipid, while the other two
coiitained ]iarasites, Tetrasticlius standfoi'dlensis Ful., 16 and
17 respectively in each cell.

Synenjus sp.—Specimens of what appeared to he a new
species of this genus of Cynipidae were exhi])ited by Mr. Swe-
zey. They were reared from small spherical galls on the

sterile catkins of Castinopsis chrysophylla, collected on the

s'lmmit of Mt. Tamalpais, California, August 7th, 1915.
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Himalaya Bufterflies.—Mr. Swezoy oxliihitcd a polloction

of 75 species of l)eantifiil butterflies from the Himalaya
^ Mountains. They \vere collected by Mr. Macintosh of Dar-

jecling, India, and Avere obtained tliroua'li ^Fr. J. F, Rock

oi the College of Hawaii, who visited J\[r. Macintosh the pre-

vious year.

DECEMBER 2nd, 1915.

The one hundred-twentythird regular meeting of the So-

ciety was held in the usual place. President Ehrhorn in the

chair. Other members present: Messrs. Back, Giffard, Illing-

worth, Mant, Swezey, and Wilder.

Minutes of previous meeting read and approved.

Treasurer's report for 1915 read and accepted.

ENTOMOLOGICAL PROGRAM.

Kilaueo. maths.—l\Ir. Swezey reported on the examination

of a collection of moths made at lights by Mr. GifFard at his

bungalow, Kilauea, Hawaii, in October, 1915. There w'ere

44 species, four of Avhich had not previously been collected

b}- him there. These were: Adrapsa manlfestalis, Phlyctaenia

paritygram in a, Scoparia sp., and Archips punctiferanus, and

will be additionss to the list published in Pro. Haw. Ent.

Soc.,II, 'No. 5, p. 233, 1913.

The following corrections should be made in that list:

On page 233 add ^'Ilyssia niphadopa (Meyr.)"; two speci-

mens were overlooked amongst the lot of Eriopygodes euclidias

(Meyr.). On page 234 there should have been 3 specimens

mentioned of Agrotis selenias Meyr. Agrotis cinctipennis

should be omitted and "Agrotis chersotoidcs, one specimen''

should be inserted.

Epyris sp.—Mr. Swezey reported having caught on a win-
dow at the Experiment Station, another specimen of this large

B(^thylid exhibited by him at the previous meeting.

Gonatocerus mexicamLS."—Mr. Swezev corrected a state-

*Specimens of this parasite sent to Dr. L. 0. Howard were com-
pared by Mr. Crawford with G. gihsoni, which was bred in Arizona
from the same host. They were found identical; hence, gibsoni is

a synonym, having been described more recently.—En.
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meiit made by him at the October meeting to the effect that

this Jassid egg-parasite had been introduced to Hawaii by

]V[r. Koebele. He had recently received a letter from Dr.

Perkins, in which it was stated that Mr. Koebele did not try

the introduction of any leaf hopper egg-parasites from Mexico

at the time mentioned, and that this species of Gonatocerus

must have come of itself, probably along with its host.

Tyroglyplius longior infesting flour.—Prof. Illingworth

reported having recently received a package of flour that had

been standing for some time, and was swarming mth these

mites. After keeping the flour for a few days in the labora-

tory the pest became noticeably less, and it was found that

one of the large predaceous species was rapidly devouring them.

Tiiis pest has a great variety of food substances, such as dried

moats, cheese, cereals, drugs, dried fruits, bulbs, etc. They

are said to attack raw sugar, among other things, but ]\Ir.

iJJingworth had not ol)served them in this food in the Islands.

The cadelle (Tenehroides maiiritanicus) destroying paper.

— Prof. Illingworth reported having recently had his atten-

tion called to the work of the larvae of this beetle on botanical

drying blotters, by ]\Ir. J. F. Rock.

The blotters had been piled up for some time and the

larvae had worked their w^ay in around the edges, in some

cases three or four inches. Apparently their main object in

entering the paper was to find a suitable place to pupate. In

ccnstructing the pupating cell the larvae chewed up the paper,

forming cocoon-like nests, which fastened the sheets together.

In many cases the borings had extended right through the

sheets.

This is a widely distributed grain beetle, though the larvae

are often predaceous. Their habit of boring into the wooden
walls of the grain bins, to pupate^ suggests a reason for them
selecting the stack of paper for this purpose.

Xo grain of any kind was in the room where the beetles

Avere found, though thej^ possibly were feeding on some of

the nuts or seeds of the botanical collection. He had p7'e-

vi'iusly reared this species from Brazil nuts.
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Descriptions of New Hawaiian Odynerus.

BY AVALTEK M. GTFFAKD.

()dij)\cvus )no}}a.s Perk. var. aeneiis var. nov.
Black, coloration of first and second segments of the abdomen

very variable from almost all black to having the first and second
segments of the abdomen almost all red or else spotted red at the
sides. The structure of the second ventral segment is also very vari-

able, some examples indicating a very light but distinct depression
whilst others show none at all or at most this character is repre-

sented by a very faint and interrupted line. The head and thorax
are very finely, sparsely and shallowly punctured, the median im-

pressed line in all the examples examined continuing through the

post scutellum. The tibiae and tarsi have a distinctly fusco-testa-

ceous appearance, and the wings are very shining fuscous, having in

certain aspects a very bronzy iridescence.

Ilab.—Above ]\ranele, Lanai, approximately 1000 feet

elevation, flying over wild "ilima" flowers. 12 males and 3

females, Febrnary and May, 1908 (Giffard). Xot uncom-
mon. Variety type in author's colle^'tion.

Obs.—Undoubtedly only a variety or insular form of 0.

n onas Perk, of Molokai. The remarks expressed by me in

thf Proe. Haw. Ent. Soc., IT, No 5, p. 231, lead me to sepa-

rate this Lanai wasp as a variety only.

Odynerus l-auensls sp. nov.

Extremely like the description of the Molokai 0. monas Perk.*
in form and sculpture, the red color markings of the abdomen being
also very variable and in some instances almost all black. It differs

from that species in having the wings darkly infuscate and a deep
violaceous blue iridescence; mandibles mostly red; basal segment of

the abdomen laterally more evenly curved from the petiole (not so
abrupt as in 0. monas) and the ventral depression of the second
segment somewhat wide and deep, meeting the apices of the costae
obliquely. Male and female, length 7-8 mm.

Ilab.—Xear Honuapo, Kan, Island of Hawaii, at a low

elevation; flying over scrubby and stunted growths on ancient

a-a lava flows. 10 males and 1 female. May and December,

1910; April, 1911 (Giffard). Types in author's collection.

Obs.—This species is evidently scarce, but few specimens

being captured after repeated visits to the locality during
1910 to 1914; I have never met with it elsewhere on the Isl-

*Proc. Haw. Ent. Soc, I, Ft. 2, p. 73.

Proc. Haw. Ent. Soc. Ill, No. 3, September, 1916.
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aiids. Although the thoracic pimcturation of this species fol-

lows the description of 0. monas of Molokai, yet the speci-

mens I have examined appear to present a more roughened

or coarser surface of the thorax than the one typical example

of 0. monas which I have been able to compare with these.

I have therefore hesitated to separate this Kau species from

0. ynonas because of the great similarity to the latter in form,

color and puncturation as described.* The constant very

darkly infuscate and violaceous blue iridescence of the wings;

the color of the mandibles and the somewhat deep and wide

depression of the second ventral abdominal segment, however,

induces me to consider it a different species, but allied to the

Molokai species.

Odyneriis litoralii< sp. nov.

Black, with the clypeus almost entirely and the apical margins

of the first and second abdominal segments always broadly bright

yellow. A large frontal spot between the base of the antennae and

a E^maller one behind the eyes of the same color. Thorax and abdo-

men when viewed laterally clothed with appressed sericeous pubes-

cence. Clypeus ample, angulate, apex depressed and acutely dentate,

deeply and broadly emarginate. Mandibles shiny black, the basal

tooth being emarginate at apex or with two cusps. Head and thorax

dull. Closely, evenly and deeply punctate, the minute system of punc-

turation being deep and distinct, more so in front of the head than

or. mesonotum. Scutellum and post scutellum distinctly but less

evenly punctuate. Propodeum sub-rugose except the posterior con-

cavity which is rugulose and feebly and sparsely punctate. Abdo-

men with the basal segment unevenly and shallowly punctate; sec-

ond segment above simply convex, beneath, the costae are long, but

in most instances ill-developed, with the depression moderate, wide

at the base and shallow. Length, 8-9 mm.

The female has the same coloration as the male excepting that

the clypeus is always black and the post scutellum sometimes spotted

With yellow. The structure differs in the clypeus, the apex of which

is less dentate and emarginate, the emargination, however, being very

distinct; in the thorax, which is less deeply punctate, and in the sec-

ond ventral abdominal segment, which has the costae stronger and

better developed. Length, 9-10 mm.

Hab.—Waialua and Waianae (Kaena Point), Island of

Oahu, along the seacoast. 1 male. Wainae, April, 1907 (Gif-

frd) ; 9 males and 8 females, Waialua, March, April, May,

1911 (Gilfard). Types in the author's collection.

Obs.—This species is undoubtedly allied to 0. newelli

Pork, of Hilo, Island of Hawaii, and also to 0. smithii Perk.

*Proc. Haw. Ent. Soc, U, No. 5, pp. 231-232.
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of Lanai, Maui and Molokai, both of the last named species

also being coast species on their respective islands. The ma-

terial differences are (1) in the coloration of the clypens and

the apical margins of the first and second abdominal segments,

which are always largely and widely bright yellow (the cly-

peus in the ni.ale of 0. smithii is entirely black or at most

very occasionally with a flavons spot, whilst that of 0. neivelli

has two or sometimes one spot only); (2) the clypens is dif-

ferent in structure and much more dentate; (3) the head and

m(>Ponotum are more evenly and more distinctly, and the scu-

teihim more sparsely punctate; (4) the propodeum is less

rv.gose; and (5) the second ventral abdominal segment has

the costae longer. Like 0. ncwclli the mesonotum is clothed,

when viewed laterally, with appressed sericeous pubescence,

whilst on the contrary 0. smithii has this clothed with erect

biit short hairs. The mandibles of all three species indicate

their close affinity because of the peculiar rudimentary basal

tooth, which, thus far, I have not yet noticed in other Ha-

waiian species.

Notes and List of Insects Trapped in Alameda and Santa

Clara Counties, California, During a Short Auto Trip

Whilst Speeding Along the Main Roads.

BY WALTER M. GIFFARD.

Following a prolonged illness, when it was not possible

for me to tramp and collect insects during a recent sojourn

in San Francisco, it occurred to me that the monotony of my
dnily automobile rides along the boulevards and main roads

in the valleys of Alameda and Santa Clara Counties might

be made less monotonous if I were to adopt some method of

capturing some of the small insect life which was visible on

sunny and otherwise favorable days. Unfortunately the idea

came to me towards the close of my vacation, and I was in

consequence able to carry out the simple scheme I had planned

or; two occasions only: once in the Niles Canyon and Liver-

More Valleys and once in the Valley of Santa Clara. The total

tin.e occupied in capturing the specimens hereafter referred

to approximated in all three hours, beiiig otherwise occupied

Proc. Haw. Ent. Soc. Ill, No. 3, September, 1916.
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during the auto trips in question. The method referred to is

the simple one of using the ordinary collecting muslin net as

a irap, holding it at the side o± the speeding car when the speed

is not over twelve or fifteen miles per hour and the wind blow-

ing only sufficiently strong to fill the net with air. I am now

sorry that I did not think of this interesting experiment be-

fore when touring through other sections of California, as I

am sure the results would have been very gratifying. In the

three hours trapping above referred to (August, 1915), the

following insects were captured and later mounted for deter-

mination. The Coleoptera were determined by Dr. Blaisdell

of San Francisco, the Hymeno'ptera by Harry S. Smith of the

State Insectary, Sacramento, and the Hemiptera by Prof. Van

Duzee of the State University. To these gentlemen I am in-

debted for their kindly assistance. Of the Coleoptera there

are eight families, consisting of sixteen genera and eighteen

species, totaling forty-three specimens. Of the Hymenoptera

there are five families, consisting of fourteen genera and six-

teen species, totaling twenty-eight specimens. Of the Hemip-

tera there are six families, consisting of nine genera and nine

species, totaling eighteen spcimens. The numerous Dipterous

were undetermined. The grand total comprises three orders,

nineteen families, thirty-nine genera and forty-three species.

In all eighty-nine specimens, excluding Dipterous.

Hereunder is a full list of all the determinations made of

the insects collected at the three hours previously referred to,

viz.

:

IIEMiPTERA.

SaMula iriterstitialis Say. (1 specimen).

Leptoeoris trivittata Say. (1 specimen).

Lygus pratensis Linn. (1 specimen).

TripJileps tristicolor White (1 specimen).

Nyysius ericeae Schill. (minor Wht.), (2 specimens).

Stictocephala wicl-haml V. D, (1 specimen).

Agallia cinerea (5 specimens).

Fuscelis exitiosus Ulil. (1 specimen).

Carina sp. (5 specimens).



229

DIPTERA.

Many specimens of undeteniiined Dipterous.

COLEOPTERA.

STAPHYLTNWAE
Phdystethus ajucricanus Er. (8 specimens.)

Aleschara himaculata Grav. (6 " )

Quedius dehilis Horn. (1 "
)

Philonthus nigritulus Grav. (1 " )

Gnypeta sp. (1 '' )

Oxytelus niger Lee. (1 "
)

Oxypoda sp. (4 '' )

Atketa sp (1 " )

Species undetermined. (4 " )

CHRY80MELIDAE
Diahrotlca soror Lee. (4 " )

ANTIIICIDAE
AntJiicKS pimctidatus Lee. (1 " )

/inthicus lecate, Casey. (1 " )

BRUCHWAE
Briudius pruininiis Horn (1 "

)

PARNIDAE
Dryops produdus Lee. (1 '' )

CARABIDAE
Apristus laticollis Lee. (1 "

)

HISTERIDAE
Saprinus luhricus Lee. (2 " )

COCCINELLIDAE
Hippodamia awbigua Lee. (2 " )

Hippoda}7ria conrergens GueT.(l " )

CocciiteJla californica j\[ann. (2 " )

Total : 43 specimens.

Total determined: 8 families, 16 genera, 18 species.
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HYMENOFTERA

PROCTOTRYFOIDEA
DIAPRIIDAE

LTnkno%vTi genus related to Galesus (1 specimen),

CERAPHRONIDAE
Megaspilus sp. (1 specimen).

CHALCIDOIDEA
CHALCIDWAE

HocJceria sp. (1 specimen).

PTEROMALIDAE
Pieromalus sp. (1 specimen).

EURYTOMIDAE
Eurytoma sp. (8 specimens)

YESPOIDEA
YE8PIDAE

Polyhia flavitarsis Sanss. (1 specimen).

8PHEC0IDEA
TRYPOXYLONIDAE

Trypoxylon sp. (1 specimen).

PEMPHREDONIDAE
Stigrnus sp. (1 specimen).

APOIDEA
ANDRENIDAE

Ilalictus catalinensis Ckll. (6 specimens).

Ealidus sp. (1 specimen).

Andrena sp. (1 specimen).

BOMBIDAE
Bomhus californicus Smith. (1 specimen).

ANTHOPHORIDAE
Melissodes sp. (1 specimen).

PROSOPIDAE
Prosopis episcopalis Ckll. (1 specimen).
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MEGACIIILIDAE

Anthld'nim- sp. (2 specimens).

Total : 2 genera Proctotrypoidea.

3 '' Chalcidoldea.

1 " Vespoidea.

2 " Sphecoidea.

6 " Apoidea.

14 genera, 10 species, 28 spc-cimens

AXXUAL ADDRESS.

Contributions to the Knowledge of the Dactylopiinae of

Hawaii.

BY EDW. ]\r. EIIRHORN.

It seems to be the custom at the annual meeting of the

Society for the President to read an annual address. In the

past I note that these addresses generally contained some ac-

count of the insect fauna of these Islands, or dealt with the

monographing of some special order, family or genus.

It is my pleasure today to be able to present to you as my
address a contribution to the knowledge of the subfamily

Dactylopiinae, suborder Homoptera, family Coccida-e.

li- dealing with this subject I must first call attention to

the great difficulty which is met with in the determination of

manv species of this subfamily. Especially is this true of the

gonus Pseudococcns, the so-called mealy bugs. Many de-

scriptions are quite inadequate to use for determination, and

the literature is widely scattered. ]\Iuch stress has been placed

on the measurements of the segments of antennae and other

appendages, and although usable at times, yet from general

experience such measurements cannot be gi'eatly relied upon.

iVIany species have been described from dried specimens, oth-

ers from specimens in alcohol. The color, secretion and size

of such are only approximate at best. As all these insects,

Proc. Haw. Ent. Soc. Ill, No. 3, September, 1916.
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including the whole family Coccidae, are microscopic subjects,

it means that carefully mounted specimens are necessary so

that all the minute details, so necessary for study, are brought

out distinctly. It means that clean work and lots of patience

are necessary to accomplish good results.

During my study of these insects I have endeavored to

n-take my observations on the living insect as much as possible,

and, fortunately, of the various species found in these Islands,

I have been able to get plenty of material. As the insects of

this subfamily are not all stationary, I have found that col-

lecting tilem in pill boxes is l)est. In the laboratory they are

transferred into glass vials for closer study. Many of the

Dactylopilnae secrete a mealy substance over their body which

is very often rubbed off or disturbed by ants. In the study

oi' my specimens I have endeavored to allow the various spe-

cies, by resting, to construct the secretion, filaments and other

appendages as much as possible. My method is as follows:

I use round-bottom glass tubes of about % inch diameter and

4 inches long, in which I place a tight-fitting piece of white

Cc'rdboard, allowing about ^/^ inch for cotton stopper. The
cyrdboard does not reach the end of the tube, so that the in-

sects placed in the vial have free access to both sides of the

card, and can attach themselves to one or the other side of it.

Adult females placed in th,ese tubes have reconstructed the

secretion in a few days. They have formed their eggsac;

have produced eggs, or given birth to living young, as the

case may be. Species well attended by ants with almost no

secretion when taken, have developed this to such an extent

that it gave the insect a very different appearance than when
first collected. How easy it would have been to describe the

insect as first found, and then perchance run across a lot un-

attended by ants and not recognize the species as the same.

The color of the various species can be thoroughly studied

while in these vials. The variation in habit of producing the

offspring, by being either oviparous, ovoviviparous or vivipa-

rous, can also be recorded, and this has been successfully done

by the vial method. The structure of the eggsac, whether only

used as a bed or whether used as a complete cover for the

insect and eggs, is another matter worth recording.

In addition to these interesting observations on the living

insects, it is very important to note their habitat on the plants.
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whetlior tlicy are found on the leases, stems, in cracks of the

brrk oi- on tlie I'oots.

I have also been successful in breeding immature speci-

mens to the adult stage, both males and females, and it is in-

teresting to note the variation in color of the male and female

lar^ae of Pseiidococcus.

SUBFA:\riLY DACTYLOPIIXAE.

The Dactj/l(}iiii)t(ie are a subfamily (if tlie Corcidac or scale

insects of the suborder Homopi'Cra, and, unlike the majority

(.f coccids, are, with few exceptions, naked, soft-bodied insects.

Their bodies are usually covered with some white powdery

or cottony secretion, some living exposed on the plant, others

enclosed in felted or glassy sacs. The sexes in the larval state

resemlde each other, but when full grown the male larva

usually becomes more elongate, and at times changes color,

and when full grown s])ins a cottony cocoon. The male is

usually winged, although some apterous forms are known.

The adult female retains the larval form in most cases,

e-neeially anmnii' the true mealy bugs, increases in size, and

produces more secretion, and other striking processes. Like

the Aphidae they produce eggs or }'Oung. Owing to our semi-

tropical climate, we find many of our species have continuous

bloods. Some species are very prolific and as many as four

hundred eggs or young have been recorded. The adult male

usually reaches maturity when the female is about one-third

gi-own. In these Islands we have species which live above

ground, while other species live below ground and yet other

species are found above and below ground.

The first systematic account of the Coccidae of the Ha-
waiian Islands is recorded in the Fauna Hawaiiensis, Vol.

Ill, Part 2, 1902, by the late G. W. Kirkaldy. In this

ac.'cunt are enumerated 9 species of the Dactylopiinae. In

Vol. II, Part 3, on page 127 of the Proceedings of the Ha-
waiian Entomological Society, Mr. J. Kotinsky enumerates

7 more species. I note that in Kotinsky's list P. aurilanatus

is mentioned as having been introduced on an Araucavia and

is believed to have been eradicated by destroying the plant.

This species has not been recorded since, so that, eliminating

thnr species, there were 15 species of Dactylopiinae kno^\•n.

In Vol. II, Part 4, page 149 of the Proceedings of our So-
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ciety I added one species, Phyllococciis (C'lssococcus?) oahu-

etisis, making a total of 16 Dactylopiinae recorded up to that

time.

In the present paper I am adding five genera, of which
two are new to science, and nine species, making a total of

25 species of Dactylopiinae for these Islands.

Synopsis of Genera.

A Adult female stationary, enclosed in a glassy or horny,

fringed ovisac. Asterolecanium Targ.

B. Adult female stationary, living within the ovisac or sur-

rounded by waxy secretion, almost if not covering body.

Antennae and legs either well developed or rudimentary.

1. Adult female enclosed in a felted sac. Caudal lobes

well developed, body with dorsal and marginal spines.

Antennae and legs well developed. Anal ring with

eight hairs. Eriococcus Targ.

2. Adult female enclosed in a felted sac. Antennae rudi-

mentary. Apodous. Anal orifice tubular Avith six

hairs, secreting a long cotton tube. Caudal lobes not

w^ell developed. Antonina Sign.

3. Adult female resting in a mass of waxy secretion,

sometimes enveloping the body, which is quite horny
and dark reddish brown. Antennae rudimentary.

Apodous. Last antennal segment of larva very large.

Cha-etococcus Mask.

C. Adult female living in cone-shaped galls on leaves. Body
elongate oval, tapering, ending in a chitinous segment

with well-developed caudal lobes, forming a funnel, in

the center of which is situated the anal ring with six

hairs. Antennae with seven asymmetrically formed joints.

Legs short and stout, resembling crabs' claws. Anal re-

gion strongly chitinous. Pliyllococcus n. g.

D. Adult female active, covered with mealy secretion, with

or without ovisac. Anal ring with six hairs. Male pupa
enclosed in a cottony sac.

1. Antennae normally eight-jointed, sometimes seven-

jointed. Margin of body with filaments. Caudal
lobes not strongly developed. Pseudococcus Westw.
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2. Antennae ciiiht-jnintiMl, niarii'ln of ImhIv Ix'set with

projecting tnbercnles, bearing a number of stout short

spines. Tylococcus Newst.

3. Antennae eight-jointed. Body usually longer than

three times its width. Mentum short. Tarsus half

as long as tibia. Trionymus Berg.

4. Antennae six-jointed. Caudal lobes well developed,

each bearing a clutinoiis tooth or hook. Adult female

enclosed in a brittle powdery white sac.

Geocorciis Green.

5. Antennae six-jointed. Adult female secreting much

white meal or cotton. Caudal lobes not conspicu-

Q^ig^ Ripersia Sign.

E. Adult female active. Dorsum thickly covered wdth tine

hair, appearing glassy. Caudal lobes as in Pseudococcus

with slender setae. Antennae seven-jointed (many indi-

viduals show only six joints). Derm with rows of large

round ]-)ores on each segment, forming groups at margin.

Anal ring with six hairs. Nesococcus n. g.

Synopsis of Species.

Genus AsteroJecmilum Targ.

Ovisac of female broadly oval. Margin with well-developed

frino'e. bambusae Boisd.

Ovisac of female much narrower, decidedly elongate, cari-

nated in the middle, attenuated at caudal end of body. In-

festing bamboo. miUaris Boisd.

Ovisac of female circular, usually depressed in the bark of

phmts, marginal fringe well developed. Infesting oleander,

lig and many other plants. pustulans Ckll.

Genus Eriococcus Targ.

Adult female yellowish brown, enclosed in a closely felted

white sac. Antennae and legs well developed. Anal ring with

ejorht hairs. Infesting Araucaria species. amucariae Mask.
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Genus Antoniaa Sign.

Adult female living at the base of leaves of bamboo, enclosed

in a white felted sac. Body purplish black. cr'aivii Ckll.

Adult female living at the base of leaves of grasses. Body

dark blackish brown or purple. htdica Green.

Genus Chaetococcus Mask.

Adult female imbedded in a white waxy secretion. Body

dark brown, about 5 mm. long by 4 mm. broad. Living under

the sheaths of bamboo. bamhusae Mask.

Genus Fhijllococcus Ehrhorn.

Adult female viviparous, of a dirty lemon color, slightly

covered with white secretion. Living in cone-shaped galls.

Antennae with seven asymmetrically formed joints. Legs

short and stout, resembling crabs' claws. Anal region strongly

chitinous. Anal ring with six hairs. Infesting leaves of Urera

sandwicensis (Opuhe). (Cissococciis'?) oahuensis Ehrh.

Genus Pseudococciis Westw.

Adult female oviparous, dull browaiish yellow, marginal ap-

pendages short, of al)out equal length, those of caudal lobes

longer. Egg sac more or less spherical. Eggs amber yel-

low, cifri Risso.

Adult female ovoviviparous, resembling P. citri. but more

convex and not as elongate. Marginal appendages not as

stout. Color reddish brown. Infesting pineapple, sugarcane,

banana, canna roots, nut-grass, and on roots of other plants.

hromeUae Boisd.

Adult female viviparous, color yellow, thickly covered with

white powdery secretion. Caudal appendages long and slen-

der, marginal tufts filiform. Infesting ferns, caladiums, or-

chids, etc. longispinus Targ.

Adult female viviparous, light brown. Caudal appendages

stouter than in longispinvs. Dorsum with two dark markings

running lengthwise with body. Infesting hibiscus, cotton,

poinsettia, beans, etc. virgatus Ckll.
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Adult female oviparous, dark purple, producing a globular

cottony eggsac, almost covering insect. Infesting hibiscus,

cotton, citrus, etc. filamentosus Ckll.

Adult female ovi[)arous, elongate, narrow cephalad, of a

li:;lit purplish color, covered with white secretion, giving body

a grayish ai)i)earance. Four stout caudal appendages, those

of niaro-in wanting. Egii'sae ver% elongate, when not dis-

turbed resend)ling Pidviiuoia. Infesting bulbs.

IoiinsJ)un/i Brain.

Adult fenuile oviparous, narrow, elongate oval, color gray,

slightly covor(>d witli Avhite powdery se^i'retion. Cottony egg-

sac, not covering body. Infesting sugarcane.

,s'«rr7; (trlfoVii Green.

Adult female viviparous, large elongate oval, con^'ex, of a

Iflicate ]>ink color, ])roducing a waxy cottony mass under

i)0(iy. Infesting sugarcane. median Ckll.

Adult female vivi]Kirous, orange red, covered with a thick

waxy secretion forming tufts on dorsum, like a suuill Orthezia.

Infesting guava, persea, canna, palms, etc. nipne Mask.

Adult female viviparous, liglit yellow green. ]\Iargin of

body with very long, slender, glassy filaments. Antennae and

legs long and slender. Infestino- Straussia. sfraufifiiae n. sp.

Adult female viviparous, pinkish brown, slightly covered

vith white secretion. Resembles lougispinus in form, but

marginal tufts wanting, only three last segments with short

ai^pendages. Caudal lobes with long setae. Found between

folded leaves of Acacia l-oa. swezeyl n. sp.

xVdult female viviparous, yellowish brown, male larva

gravish green, caudal a|)pendages as long or longer than body,

living in galls on Santalum. gaUicoJa n. sp.

Adult female viviparous, light yellowish brown, slightly

covered with seci-etion. Caudal appendages longer than body.

Derm with many round pores and scattered hairs. Insects

produce quantities of a white, fluffy, mealy substance between

the foliage. Infesting Freycinctia and AMcha.
monianus n. sp.
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Genus Tylococcus Newst.

Adult female viviparous, pink or pinkish brown, thickly

(o\ered with white powdery secretion, not hiding segmenta-

tion. Margin of body beset with long, coarse, white filaments,

17 on each side. Derm after treatment shows marginal tu-

bercles each with a number of conical spines. Anal ring with

six hairs. Antennae as in Pseudococcus. Infesting Pandanm

ocloratissimus. giffanli n. sp.

Genus Trionymus Berg.

Adult female oviparous, of a dark pink color, slightly cov-

ered with white powdery secretion, not hiding color nor seg-

mentation. Antennae 8-jointed, short and stout. Eggsac

longer and broader than body of female. Infesting grasses.

insularls n. sp.

Genus Geococcuf< Green. •_

Adult female oviparous, pale honey yellow, broadly fusi-

form, surrounded by whorls of fine, glassy hair. Forms a

brittle, powdery white sac. Attacking the roots of trees and

pliints. radicum Green.;

Genus Ripersia Sign.

Adult female viviparous, pale reddish brown, thickly cov-

ered with white mealy secretion hiding segmentation. Anten-

nae six-jointed. llargin of body wdth thick, white, waxy

tufts, which often coalesce. Infesting a variety of palms.

palmarum n. sp.

Genus Nc.sococciis n. g.

Adult female active. Dorsum thickly covered with fine ¥

hair, appearing glassy. Antennae seven-jointed (many indi-

viduals show only six joints). Legs short and stout, espe-

cially femur. Derm when cleared shows rows of large round

pores on each segment of the l)ody, these forming groups at

i.iargin. Caudal lobes as in Pseudococcus with slender setae.

Anal ring with six hairs.
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Adult feiiiiilo viviparous, light yejlow green. Dorsum

tliicklv covered with fine glassy hair. Antennae seven-jointed,

but six-jointed individuals are fi»uu(h Legs short and stout.

Derm shows rows of large round ]iores wliicli form groups

near margin. Infesting knaves of ripiiirus aJhuliis.

piptiiri n. sp.

Pscudococcii.s straiissiae s]). n.

Adult female viviparous, light ^^ellow green, acutely round-

ed cephalad, egg-shaped. Body very slightly covered with

wliite secretion, not hiding segmentation. Margin with very

slender, hairlike filaments about as long as the average width

of the body. Four caudal setae present, the two inner pair

6 mm. long, the two outer pair not quite as long as body,

glassy white. Insect very active, abont 3 mm. long by 2 mm.
broad. ^Mien placed in KOH body turns yellow with an

orange tinge on the cephalic and caudal end of body. An-

tennae eight-jointed, very long and slender, almost aphis-like,

and liearing very long, slender hairs. Joint 8 longest, but

at times subequal with 3; joint 5 next; joints 2, 4 and 7 next

and subequal ; sometimes joint 7 is longer than 4. Joint 1 is

shortest and about half as long as 0. Formula: S, 3, 5 (2, 4,

7), 0, 1, or 8, 3, 5, 7 (2, 4), G, 1. Legs long and slender,

tarsus not quite half the length of tibia. Digitules of tarsus

are long, fine hairs ; those of claw are club-shaped hairs w4th

flattened end. Caudal tubercles quite prominent, with very

long setae about twice as long as the hairs of the anal orifice,

also bearing two stout spines and several fine hairs all in a

group of prominent ronnd pores. Anal orifice small, with six

long, fine hairs. Marginal segments with two stout, short

spines in a gi'onp of ronnd pores^ which area is light brown

and quite conspicuous.

Male of the usual Pseudococcus type, light yellowish

brown. Thorax, head and end of abdomen dark reddish

Irown. Antennae ten-jointed; joint 3 longest, joints 1 and

2 stouter than the rest, and joint 2 almost egg-shaped. Caudal

setae about one-quarter length of body.

Ilab.—The species is viviparous and is found on Straussia

hairaiiensls, at 1800 feet elevation on the Island of Oahu ; and

on Myrsine species at 2900 feet on the Island of Molokai.

(Kuhns.)



240

Pseudococcus swezeyl sp. n.

Adult female viviparous ; resembles P. longispinvs in gen-

eral appearance, but marginal filaments are not developed,

only the last three segments bearing short filaments and the

caudal lobes with long setae.

Adult female pinkish brown, about 2 mm. long by 1 mm.
broad, quite flat, very active when disturbed. Body slightly

covered with a thin, white, meal_> secretion which does not

hide the color nor the segmentation. Legs and antennae light

yellowish brown. "When placed in liquid potash body turns

dark reddish brown and l)ecomes clear after boiling. Anten-

nae eight-jointed, with the 8th longest and 4 the shortest.

Joints 1 and 2 are broader than 3, 4, 5, 6 and 7. Joint 8

swollen in the middle so as to l)e as broad as joints 1 and 2.

Each joint with a few hairs, joint 8 with numerous hairs,

fome of which are quite stout. Joints 5 and 6 subequal.

Formula: 8, 1, 2, 3, 7 (5. 6), 4 Legs quite stout. Femur
quite swollen. Trochanter plus femur subequal with tibia

plus tarsus. Tarsus one-half as long as tibia. Claw stout

and sharply curved Avith dilated digitules. Digitules of tar-

sus long fine knol)l)cd hairs. Trochanter has a very long

stout hair, longer than the hind leg. Anal lobes not promi-

nent, with long fine setae, thinner than the hairs of anal ring,

A\-hicli are stout and al)Out subequal in length with the caudal

setae. The lobes also have two very stout, long, conical spines

and several long fine hairs surrounded by many round pores

forming distinct light brown patches. There is also a similar

patch on the penultimate segment near margin ; the rest of the

nip.rginal patches bear two conical spines and a few round

pores, but becomes less distinct as they approach the cephalic

end. On the dorsum are numerous long fine hairs and round

])ores. Caudad of the anal ring is a double row of long fine

hairs.

Male cocoon is of the usual type and firm of texture.

Male larva when ready to pupate is light grayish green.

Adult male of the usual type, of a dirty yellow green color.

Thorax quite elevated above and of dark brown color; eyes

vfd. Wings iridescent, showing a beautiful pink color in cer-

tain light. Caudal filaments snow-white, extending beyond the

folded'wings about half the length of the body; they are as

hmg as the length of the body. Antennae and legs brown and
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(jiiite hairy. Antennae ten-jointed, of the nsnal type; joints

1 and 2 stouter than the rest, joints 3 and 4 subequal and

longer than 5, 6, 7, S and 0, which are snbeqnal
;
joint 2 is

subequal with 9, and joint 1 is the shortest.

Habitat.—Between folded leaves of Acacia koa, Mount

Tantalus, Oahu, Hawaiian Islands. Collected by Mr. O. H.

Swezey, for whom I take pleasure in naming the species.

Pseiidorocnis (jallicohi sp. n.

Adult feuuile viviparous, about 2^2 mm. long, with caudal

^etae 3V2 ii^"i- long, by l^/x mm. broad, convex, varying from

!.i grayish green to a yellowish brown color, with a faint dark

line running lengthwise in the center of the dorsum. There

are three pairs of filaments, which are quite pronounced, the

two caudal ones being about twice as long as the two preced-

ing pairs. The filaments on the four other segments are very

short. AYlicn placed in hot KOH body turns dark reddish

brown. Antennae eight-jointed, joint 8 longest. Joint 1

twice as broad as 2, both broader than the rest. Joints 1, 2

and 3 subequal, joint 1 being broader than long at its base.

Joints 4, 5 and 6 subequal and a little shorter than 7. Joint

8 is one-third longer than joint 2. All joints bear a few

hairs. Legs short and stout. Femur much swollen (middle

leg). Femur plus trochanter about subequal with tibia plus

tarsus. Claw stout, with short flattened digitules ; those of

ttrsus are long fine knobbed hairs. Tibia more than twice

as long as tarsus. Caudal lobes well developed, with setae

about as long as hairs on anal ring, and also bearing two very

etout conical spines in a gi-oup of round pores in which are

also several long fine hairs. Anal ring large, with usual six

hairs, which are stouter than the caudal setae. There is a

marginal patch, similar to the one on the caudal lobe, on the

penultimate segment. Marginal patches become less pro-

nounced cephalad. There are numerous hairs and round pores

scattered on the last segment, as Avell as on the cephalic por-

tion of the body.

The galls, or rather pockets, in which the insect lives are

v.sually on the upper side of the leaves. The young larvae

station themselves on the underside of the very young, tender

leaves, and by irritation cause a depression in the leaf, which

grows very quicklj^, forming a deep, pocket-like gall. As the
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insect grows its caudal filaments protrude from the opening

of the gall. Some galls are found on the underside of the

leaves, l)ut not very often.

Habitat.—In galls on leaves of Santalum litfomJe, sea-

shore, and S. ellipticum, Palolo Valley, Oahu, Hawaii (O. H.

Swezey).

Pseudococcus montanus sp. n.

Adult female viviparous, about 2 mm. long by 1 mm.
broad, measuring with caudal filament 3 mm. long; of a light

l)rownish yellow color. Body covered with a very thin secretion,

wiiich does not hide the color nor the segmentation. Anten-

nae and legs light brown. Insects form in clusters between

the leaves and produce quantities of white, fluffy, mealy sub-

stance, which contains the yoimg. When placed in hot KOH
body turns orange brown. Antennae eight-jointed, short and

stout. Joint 8 longest, joints 1, 2 and 3 much stouter than

the rest. Joints 1, 2 and 3 subequal. Joint 1 is about as

broad as long. Joints 4 and 5 subequal. Joint 6 shortest.

Joint 7 cup-shaped, a trifle longer than G, but broader. Joint

8 fits into the cup of joint 7 like into a socket. All joints are

ouite hairy. Legs much longer than the antennae and very

otout, especially the femur, which is very broad. All joints

are hairy. Femur plus trochanter is subequal with tibia plus

tarsus plus claw (middle leg). Digitules of tarsus, fine hairs

with knob; those of claw;, curved dilated hairs, reaching be-

yond claw. Trochanter with very long stout bristle about

half as long as femur. All hairs on legs quite long and stout.

Anal ring large, with very long stout hairs, much longer than

the caudal setae, which are quite slender. Caudal lobes well

developed, with two very stout conical spines, which are sur-

rounded by several long stout hairs and small round pores.

Each segment bears on its margin a pair of spines with a

group of round pores forming distinct marginal patches, which

diminish in size cephalad. Derm with very small round pores

and scattered hairs.

Habitat.—On Freycinetia ai-notti, Palolo Valley (O. H.

Swezey), and on Astelia veratroides on Mount Olympus trail

(P. H. Timberlake).
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Tylococcus (jlffardi sp. n.

Adult female viviparo;is, thickly covered with white pow-

dery secretion, not hiding segmejitation. Body about 3 to

3I/2 nun. long by l^/ij to 2 mm. broad. Margin beset with

long, coarse, white appendages, 17 on each side, which are

subequal in length, except the last 3 pairs near caudal end,

which are much longer and more or less curved and aliout 2

to 2V2 mm. long. The insect superficially has the appear-

ance of an Orthezia. Color of body light pink or pinkish

brown, which is easily seen on the ventral side. Legs and

antennae light brown. When placed in potassium solution

insect turns ferruginous brown, with a dark central spot in

body and light margin. Antennae long and slender, of eight

joints, of wliich the eighth is the longest. Joint 1 next, but

very little shorter. Joints 6 and 7 subequal. All joints with

long, stout hairs. Formula: 8, 1, 2, 3, 5, 4 (6, 7). Legs

longer than antennae. Coxa broader than long. Trochanter

plus femur very little longer than tibia plus tarsus plus claw.

Tibia about twice as long as tarsus. Claw stout, with short

flattened digitules, those of tarsus very long slender hairs.

Anal orifice" with six stout hairs, very little shorter than cau-

dal setae. Caudal lobes very pronounced, quite broad, with

many short, stout conical spines, varying in size, the longer

ones' in the center of the round-pore-area. Marginal processes

or tubercles, not as prominent as those figured in the descrip-

tion of T. madagascariensls IsTewst., but quite pronounced.

Adult male of the usual type of Pseudococcini, with well

developed caudal lobes, each bearing three long setae. Style

short and stout. Antennae ten-jointed, of which joints 1 and

2 are sube(pial and the longest, and both are broader than the

rest. Joint 3 is about twice as long as 4; the rest are sub-

equal. Color of body reddish brown. Caudal setae snow-

white; eyes black; legs and antennae of a lighter color than

the body.

Habitat.—On the leaves of Pandanus odoratissimus, Ho-

nolulu, Hawaii. Differs from T. madagascanensis ISTewst. in

not having as pronounced marginal tu.bercles, according to

figure in text of description. Also in having more blunt spines

on the tubercles. The antennae also vai-y in sequence of joints.

I take pleasure in naming this species for my friend. W. M.

Giffard, of Honolulu.



244

Trionymus insularis sp. n. j^

Adult female oviparous, about 2 mm. long by 1 mm.

broad, of a dark pink color. Body slightly covered with white

secretion, not sufficient to hide color or segmentation. Ovisac

longer and broader than adult, loosely woven. Legs and an-

tennae light brown. When placed in liquid potash body turns

claret color. Antennae short and stout, eight-jointed, with

joint 8 longest. Joint 1 twice as broad as long. Joints 1

and 2 subcqual
;
joints 3 and 4 subequal

;
joints 5 and 6 sub-

equal, and joint 7 very little longer than 6. Formula: 8 (1,

2), 7 (5, 6), 3, 4. All joints have a few hairs, which are

quite long when compared with the length of the joints. On

joint 7 there is one and on joint 8 four rather thick, stout,

curved spines. Legs short and stout. Coxa and femur much

stouter than tibia and tarsus. Femur one-third longer than

tibia and tibia one-third longer than tarsus. Olaw long and

straight. Digitules of tarsus fine knobbed hairs, those of

claw dilated hairs. The legs are quite hairy. Caudal lobes

low, indicated by the long, slender setaw. There are two long,

fine spines and numerous hairs on each lobe. Anal ring large,

with the usual six hairs, which are as thick and subequal in

length with the setae. Derm thickly covered with short hairs

and round pores; these are more numerous on the cephalic

and caudal end of the body.

Young larva.—Antennae six-jointed. Jont <> longest,

about as long as 2, 3, 4 and 5 together. Legs long and stout,

especially the femur. Caudal lobes not prominent, with long,

fine setae and two sharp spines. Derm shows series of round

pores on each segment and scattered over cephalic portion, also

many fine hairs.

Habitat.—On Deschampsia auslrdis, found in a Kipuka

on the slopes of Mauna Loa, 6000 feet, Island of Hawaii (0.

H. Swezey), and on Cynodon dadylon in various localities on

the Island of Oahu, T. H.

Finding this insect in areas that have escaped lava flows

(Kipukas) on the slopes of Mauna Loa would indicate that

it has been on the Island for a long time. This species has

been successfully transferred to Paspalum conjugatum in the

laboratory for study.
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Ripersia palinariim s]-). n.

Adult female viviparous, pale reddisli brown, abont 3 mm.
long, inclusive of caudal setae. Dorsum covered with dense

white secretion, hiding segmentation. ]\Iarginal tufts very

short but stout, getting longer caudad. Eight tufts at caudal

end about 1 mm. long. These are sometimes curved upwards;

sometimes they coalesce, forming plates which are very farina-

ceous. When placed in liquid potash body turns dark reddish

brown, derm becomes transparent. Antennae six-jointed, stout

and quite hairy. Joint 1 is broader than the rest and cone-

shaped. Joint 6 is the longest; joints 1, 2 and 3 are sub-

equal, as well as joints 4 and 5. Formula: 6, (1, 2, 3), 5, 4,

or 6, (1, 2), 3 (4, 5). Legs are short and stout, a trifle

longer than the antennae. Coxa broader than long. Femur
al)Out as long as tibia plus tarsus plus claw. Claw very stout.

Tibia IV2 times longer than tarsus. Dorsum with rows of

long fine hairs on each segment of body. Caudal lobes well

defined, with two pairs of long setae, the outer pair about

half as long as the inner pair, and five or six conical spines of

various sizes and numerous stout hairs surrounded with many
round and triocular pores. Marginal patches on the last four

segments bearing groups of round pores with conical spines.

Anal ring with six stout hairs about as long as caudal setae.

Larvae reddish brown, quite large when just hatched,

active. Antennae and legs stout. Antennae six-jointed, the

sixth the longest and as long as joints 2, 3, 4 and 5 together,

which are subequal in length. Legs short and stout. Femur

very stout. Tibia subequal with tarsus. Claw long and

straight, abruptly curved. Caudal lobes well defined, with

setae about twice as long as the hairs on anal ring. Rostral

loop reaches beyond last pair of legs. Eyes red.

Male cocoon small, not densely felted.

Adult male.—Two f(5rms have been found.

Apterous male very small, active, reddish brown, eyes red.

Antennae eight-jointed, of which joint 8 is longest, about one-

third longer than 2. Joints 1 and 2 are much broader than

the rest, joint 2 being as broad as long. Joints 4, 5, 6, 7 are

subequal. Legs long and slender, very little longer than an-

tennae. Caudal lobes not very prominent, with short setae.

Style quite pronounced.
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Winged male similar to apterous form. Antennae nine-

jointed. Joint 9 subeqnal with 2. Joint 2 is one-third longer

than broad. Joint 3 with petiole. Joints 1 and 2 twice as

broad as 3, 4 and 5. Joints 6, 7 and 8 are broader than 3,

4 and 5, bnt not qnite as broad as 1 and 2. Joint 4 is short-

est. All joints with nnmerons hairs and 8 with two stout

b-ristles. Legs longer than antennae, quite stont. Femur

plus trochanter equal to tibia. Tarsus about half as long as

tibia. A few long hairs on femur and tibia on their margins.

Tibia with two very stout spurs at its end. Tarsus with stout

hairs on its inner margin. Digitules fine hairs. Claws very

slender, long and straight, with sharp point, no digitules; at

least none observed.

Habitat.—On various palms, Cocos nucifera, Lafania glau-

caphylla. Thrijna.r and Areca lutescens, at Honolulu, Hawa-

iian Islands. This species has more the appearance of a

Pseudococcus, on account of the thick secretion on the body

and the marginal tufts.

Nesococcus j)ipturi sp. n.

Adult female viviparous, about 1^/2 mm. long by 1 mm.
broad, moderately convex, light lemon yellow, thickly covered

wath fine, glossy hairs on dorsum, nor hiding color of insect.

Segmentation indistinct. Legs and antennae same color as

body, or a trifle darker. Ventral part of body naked. When
placed in KOH body turns orange brown and derm becomes

transparent after boiling. Dorsum thickly covered with slen-

der bristles, and round pores on each segment near margin,

formnig clusters of four or six pores as marginal patches.

Antennae of seven joints, although specimens also show six-

jointed antennae when third joint has not divided. Joint 7

longest, then joint 2. Joint 1 is twice as broad as long at

its base. Formula of seven-jointed specimen is: 7, 2 (3, 4,

6), 1, 5, or 7, 2 (3, 4), 6, 1, 5. Each joint bears long, fine

hairs, especially the last joint, which has numerous long, fine

hairs. Antennae as well as the legs are short and stout.

Femur is qnite swollen. Tibia is two times longer than tarsus.

'I'l-oc'banter ])his fcmiii' is subetjual with tibia plus tarsus.

Claw is long and shai-ply curved, with short, stout, curved,

club-shaped digitules. The digitules of the tarsus are long,

fine, knobbed hairs. The trochanter has a very lone:, fine hair
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femur. Eostral loop reaches midway between second and

third pair of legs. Candal lobes not very prominent, with

short, fine setae, when compared with the hairs of the anal

ring, which arc one-third longer and are stout and very pro-

nounced. On the lobes are two stout spines and some fine

liairs or bristk'S. The marginal groups of round pores on the

last segment consist of eleven roimd pores each. In front of

the anal ring on the ventral surface is a cluster of stout hairs.

Between the antennae are several stout hairs.

Habitat.—On Pipturus alhidus. Mount Tantalus, Oahu,

Hawaiian Islands. January 16, 1016 (O. H. Swezey.)

Note:—Since the Annual Meeting when this paper was presented,

several new species have been discovered. They are embodied in the

original paper.

—

Ed.

Election of Officers for 1916 resulted as follows:

President J. F. Illingworth

Vice-President W. Ft. Pt. Potter

Secretary-Treasurer H. T. Osborn

Mr. Osborn being absent from Honolulu for the time being,

Mr. O. H. Swezey was elected to serve as Secretary-Treasurer

until Mr. Osborn's return.

Some New Hawaiian Coleoptera.*

BY DR. K. C. L. PERKINS.

The few species of Coleoptera described below are all of

considerable interest and, with one exception, I am indebted

for them to various friends in the Islands. It is for this

reason that I am anxious that the descriptions be published.

These descriptions were drawn np a considerable time ago

and formed part of a mu(di more extensive paper on Ilawai-

*This paper was received from Dr. Perkins while this number
of the Proceedings was being printed, and it seemed desirable to

publish it at the present time.

—

Ed.

Proc. Haw. Ent. Soc. Ill, No. 3, September, 1916.
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iaii Coleoptera, the publication of which has been delayed or

postponed.

The species described belong to the Cerambvcidae and

Curculionidae and to genera already well-known in the Is-

lands. Particularly interesting are the Cossonid Heteramphus

swezeyi, the peculiar leaf-mining habits of which have already

been published by Mr. Swezey; and that other member of the

same group, Dryot rib}is mlderi, obtained on Midway Island

by my friend Mr. G. P. Wilder. The tj^^ical species of Dryo-

tribus— wrongly described by me in the "Fauna" as a new

genus and species under the name Thalaitodora insignts—
is of extremely wide distribution and appears to be entirely

attached to drift-wood. It occurs on several islands, at least,

of the Hawaiian group, on the Australian coast, and in the

West Indian Islands, apparently unchanged specifically, or

practically so. Mr. Wilder found the form described below^,

not in drift-wood, but in the dead stem of some plant on Mid-

way Island. The typical species I have found in the Islands

on several occasions, but always in drift-wood and never away

from the beach, and I have examined a West Indian example

kindly given to me by Mr. G. C. Champion.

The description of one small species of that most difficult

genus Proterlvinus is included in this paper, because it is of

rather special interest, being attached solely, so far as I know,

to the rare and almost extinct tree Kohia (Gossypium) dnjna-

rioides. Only a few examples were found amongst vast num-

bers of the allied, widely distributed and polyphagous species

Proterliinus deceptor.

Phujithmysus kidinsi sp. n.

Head, thorax and femora black, the latter red basally, as also

the whole of the hind tibiae; the tarsi, antennae and elytra more
testaceous, the latter with the usual elongate, dark, wedge-shaped

area, containing the lines of pale yellowish pubescence, which diverge

anteriorly. These lines are similar in color to those of Callithmysus

koehelci. Pronotum strongly crested and very densely punctured and

scabrous, dull above, but laterally the surface becomes smooth and

shining and the punctures distinct and separate, some parts being

impunctate or nearly; the pubescence is sparse, whitish, and does not

form bands. Elytra on the basal portion very densely sculptured and
inconspicuously clothed with short white pubescence. The divergent

pubescent lines are well defined. Hind tibiae with black pubescence,

that on the femora short and white, but black or dark near the apex.

Hind femora formed much as in male P. darwinianiis, etc., but prob-
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ably the example described is a female and the legs of the male may
be more robust. Nothing is known as to the variation of the color

of the legs, etc.

Length IS iiini. (inchulino- cx])Osod tips of wings).

Hab.—Waianae jMonntains, Oahu. Collected and given

to nie hy Mr. D. B. Kulins. I have seen trees of ripturus

riddled hy the larvae of this s]X'eics in the same nionntains,

hut neglected to rear them. There it replaces CaUHJunysus

l-ocheici of the Koolaii ]^^onntains.

Flafjinunijsus 'kjiiuIii.s sj). n.

Of a dull red color, the legs concolorous, the bases of the femora

not being notably pale compared with their other part. Head with

very pale yellow pubescence, the pronotum with a very definite longi-

tudinal band of the same on each side of the median crest, while the

whole of its deflexed sides are similarly clothed. Consequently in

dorsal aspect it appears to have four definite longitudinal bands. An-

tennae long and slender, the apical joint being four or five times as

long as its greatest width. All the femora and tarsi with white, the

hind tibiae with black hairs. Elytra at the base with very pale yel-

low pubescence and behind this on a darker area with the usual pale

pubescent lines, divergent anteriorly. These lines are not continuous,

but each consists of a series of regularly placed, small, pubescent

spots, which form broken, but perfectly definite lines. Abdominal

segments at the sides each with a spot Oif very dense pale pubescence,

three similar spots continuing the series on each side of the thorax.

Length 15 mm. I am not certain as to the sex of the

single specimen. It conies near to F. munroi and P. aeqnalis,

bnt is qnite distinct.

Hab.—Kanai (3,000 feet). Given to me by my friend

^Ir. G. C. Mnnro many years ago.

Acallcs eugeniae sp. n.

Head, thorax and basal half of the elytra covered with ferru-

ginous squamosity. The color is not uniform, being in some parts

nearly orange and in others shading into whitish-ochreous. The ros-

trum is red. On the head are some markings formed by black squa-

mosity; two small spots of the same color near the front margin of

the pronotum, and another in the middle of the hind margin. The

pale portion of the elytra enclose some black markings, tending to

form an irregular curved band. The deep black squamosity of their

apical half is at the sides continued right to the base (but this is

only seen in lateral view), while at the extreme apex the squamosity

is ferruginous. Femora black with a median pale ring and another

at their base, the tibiae black on the basal, pale on their apical por-

tion.
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Rostrum dull and very densely punctured (no doubt a male char-

acter) ; the first funicle joint of the antennae elongate, distinctly

longer than the elongate second joint and as long as the third and

fourth together, the third and following ones moniliform. Pronotum

from one-fourth to one-third longer than its basal width, with a strong

longitudinal elevation on each side of the middle, these corresponding

to the elevations of the second elytral interstices, the ridges irregular,

approximated in front, but much more distant behind; two other

ridges form most of the lateral outline of the pronotum in dorsal

aspect and correspond with the elevated fourth interstice of the elytra,

while an elevation on the deflexed sides forms a small part of this

lateral outline on each side at about the middle of the length of the

pronotum. Second, fourth and sixth interstices of the elytra strongly

and unevenly raised, the highest points notably clothed with erect

scales, so as to accentuate their height. Between each of the ridges

two rows of coarse punctures or fovae can be seen, though the whole

surface is densely covered with squamosity.

Length, exchiding the rostniiii, 5 mm.

Hab.—]\Iaiioa Valley near Honolulu.* Bred from a dead .,

branch of Eugenia by my friend Mr. O. II. Swezey. Bred

examples of Acalles are difficult to compare with captured

specimens, which may be partly or largely denuded of their

clothing, but I believe the above to be distinct from any of

the Hawaiian type specimens, all of which I have examined.

Dri/otribus wilderi sp. n.

Black, the antennae, legs and rostrum obscurely reddish. Like

the typical species of the genus, but much more slender and elongate,

the elytra being about three times as long as width at their base.

The proiuotum also is more elongate and less coarsely punctured, and

the punctures of the elytra appear considerably coarser than those

of the pronotum, while the general surface of the elytra between the

punctures is much smoother or less corrugated.

Length 3.5 mm.

Hab.—Midway Island. A single specimen was found in

a dead stem — not drift-wood— by Mr. G. P. Wilder, to

whom I am indebted for this interesting form.

Heteramphus swezeyi sp. n.

Dark plceous or rufescent (when more or less immature), the

antennae, tarsi and more or less of the tibiae in mature examples

testaceous, the rostrum paler than the pronotum and elytra.

*It has also been collected on Mount Tantalus by Mr. F. Muir,

and in Palolo Valley by Dr. H. L. Lyon.—Eo.
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Rostrum bare, finely punctured, the punctures becoming sparse

or almost absent on the apical portion, which is dilated, the width

becoming notably greater where the pterygia become outstanding.

Eyes large, the space between them in dorsal aspect only about equal

to the width of one of them. Pronotum bare, dull, with dense micro-

scopic sculpture and copious punctures generally more or less irregu

lar and coarse. Usually there is a vague depression near the bas(

and sometimes also two vague lateral ones in front of this, sometimes

too a more or less definite median impunctate line. The greatest

width of the pronotum is nearly equal to its length; in front it is

constricted and there about two-thirds as wide as along the hind

margin. Elytra sparsely or irregularly clothed with flavescent setae

on the interstices, these setae in parts extending to the base, and with

seven rows of punctures, which vary somewhat in coarseness and also

as to their closeness to one another in the striae.

Longtli 4-5 mm.

This species sliould he placed after //. hhirJlus and H.

l-auaienm-'i. from wliicli it differs remarkably in the bare tho-

rax and in many other respects. Compared with tliose of the

former, its eves are very large, and this appears to be its most

remarkable character.

Hal).—:\roiint Olympns, near Honolnlu ; bred from mines

in Elnphor/lossiim bv :\rr. O. H. Swezey, as recorded by him

previonsly (Proc. Haw. Ent. Soc, IT. p. 210, 1013).*

Protcrliinus moriJxnidus sp. n.

Black, the antennae sometimes more or less rufescent, the legs,

or at least the tibiae, generally so.

Basal joint of antennae very large, long and stout, subtriangular,

as long as the next two together, the second joint being short and

stout, the ninth somewhat larger than the eighth, but much smaller

than the tenth. Pronotum globose, clothed with golden scales and

for a large part covered with a dense patch of silvery squamosity.

Elytra with the humeral angles distinct or a little produced, clothed

like the pronotum with golden scales, but with more or less numerous

spots of denser silvery squamosity and sparsely set with short, erect,

white setae, the scutellar region bare. The femora are very stout and

bear erect white setae, like those on the tibiae.

Length alwnt 2.5 mm.
Hah.—]\Iolokai, on the red-flowered native cotton tree.

Recently Mr. Swezey has bred this weevil from the same ferns

at Punaluu, N.W. Koolau Mountains.

—

Ed.
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Notes on the Hen Flea ("Echidnophaga gallinacea" Westw.)*

BY J. F. IT.LIXGWORTII.

[Presented at May Meeting.]

Kecciitlv an al)iiiKlaiit infestation of my chickens led me
to examine rather carefnlly the habits of this troublesome in-

sect. As I reported at last meeting, 1 iirst discovered the

larvae were being destroyed by our predaceous ant (Pheidole

megacepliala). 1 found the dry dust which I kept on the

roosting board swarming with the immature stages of this

flea. I at once removed the dust and washed down the boards

with the hose. Next morning the whole surface of the roosts

was thickly covered with the eggs which had dropped, during

the night, from the fleas on the hens. I washed down the

roosting l)oard daily, and found that the number of eggs de-

posited at night grew less and less. Within two weeks the

adult fleas on the hens had practically disappeared.

Quantities of the newly laid eggs were collected in vials

and the life history followed. The incubation period was

very easy to determine, since fleas i)laced in the vials deposited

eggs at once.

Some difiiculty Avas at flrst experienced in feeding the

larvae. Examining the attached fleas, I found that the blood

from the hen was rapidly passing through them and being

dropped in the form of small pellets of coagulated blood. I

had already noticed that the food in the stomach of the larvae,

collected on the roosting board, showed through the skin, a

dark-red color; and had noted that other species of fleas were

thought to feed upon this excrement of the parents. In the

vials containing these dry pellets of blood mixed with the dust

I was al)le to easily trace the entire development.

The larvae when ready to pupate became quite white, with

the alimentary canal empty and the body stored with fat.

The cocoon, made of the flnest silk, is very thin, l)ut serves

*This and the two following short papers were inadvertently

overlooked when the copy went to the printers. The omission was
not discovered until after the forms were made up, and so they are

placed here, as they could not be inserted in proper chronological

position.—Ed.

Proc. Haw. Ent. Soc, III, No. 3, September, 1916.
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to hold together the partich's of soil. Where the cocoons were

made on the sides of the vials I was ahle to see throngli the

thin weh and note the transformations inside. The following

gives a hrief snnnnary of the varions stages:

March 7th

egg laid

March 11th

Hatched

March 17th

Pupaecell

formed

March 20th

Pupated

March 25th

Pupae

slightly dark

color

March 28th

Pupae very

dark color

March 29th

emerged

This makes a total of 22 days from eg;g to adnlt ;
other

records gave from 21 to 20 days, hence the life cycle is about

3 or 4 weeks.

ACTIVITY OF Al)UI/rS.

Fleas that emerged April 15th were put into a large glass

iar with a yonng rooster. A careful chart was made of the

top of the head, showing the distribution and sex of each of

the fleas. It was found that the males move about during the

night, being attached in different positions each morning

—

usually near females. They began dying after 2 days and

at the end of 6 days all were dead—many of them in situ,

with their beaks attached to the skin. The females, unless

disturbed, remained attached in their original positions. After

18 days the first one died a natural death. The others died

from three to four weeks after emergence, and a single female

lived 40 days, producing eggs up to the time of her death,

and, upon dissection, the ovaries were found to contain numer-

ons developing ovules.

EC4G LAYING.

Gelatin capsules were attached over several of the females

to determine their egg-records. It was found that most of

the eggs were laid at night,— under favorable conditions as

many as 40 being deposited, while during the day only 2 or

3 were ])roduced. Another interesting observation was that

the females with males located near them laid many more eggs,

and that their record dropped off decidedly, after 2 days, if

the males were removed. Experiments were tried of intro-

ducing new males with females that had ceased laying, and it
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was found tliat tliev at once boi>-an laying again — producing

from 24 to 32 eggs dnring the next night.

ABUiVDANCE OF FLEAS,

To get some idea of the nnnd^er of fleas in the soil of an

infested henhouse, half a ]iint of the dry dirt from the floor

was placed in a glass jar and the fleas were removed as fast

as they emerged. The experiment was conclndeu;l at the endv

of about three weeks, with a total of 1.027. !

I

RESISTANCE OF THE NEWLY-EMERGED FLEAS.
j

In order to determine how long the fleas can live in the;

dry soil, without a host, they were placed in open glass jars,'

after emerging, and left until they died. It was found that'

most of them lived for over a week, and many of them much;

longer, some continuing for 30 days.
|

In no case were eggs produced by the fleas before feedingj

upon blood. It is also interesting to note that though the;

females are very resistant before finding a host, they quicklyt

succumb if removed after they have once fed upon blood,

i

dying within a day or two. The males, on the other hand,

are not disturbed by removal from the host, and actually live

longer than they do while actively mating.

A New Cockroach to the Hawaiian Islands

(Ilolocompsa fulva Burmeister.)

BY J. F. ILLINGWORTir. ll

I

[Presented at November Meeting.]

At a previous meeting I reported finding a tiny roach in

the sphagnum moss which was used for packing the large

i-oaches (Rliypaiohifi madprae), which Bro. Matthias Xew^ll

sent from Hilo, Hawaii, on Xovember 14, 1914.

This adult specimen resendfled so closely the novv-born

young of the large species that I did not discover the differ-

Proc. Haw. Ent. Soc, III, No. 3, September, 1916.
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cncc for some days after they arrived. It lived for several

inontlis in the jar with the iniinerons speciinens of the largo

species, feediiii;,' upon bread, hits of cooked meat, and insect

remains, hut was linally attacked by ants ( I'licidolr mcfja-

cephala) and snccnmhed.

I classitied the specimen as ahove, in Brnnner's Nonvean
Systeme des Rlattaires, p. -548, and sent it to Professor Law-
rence Brnner for vc^dtication, since the original was named
from Africa. Professor Brnner writes

:

"I have gone over the sjx'cimen somewhat carefnlly and tind

that yon have very evidently ])laced the insect in Ilolorompfia

fulva Bnrm. It is either this insect or a very closely related

species. There have l)een two other species described that I

do not happen to have the description of at present. One of

these came from the Sonth Sea islands, the other from Africa.

The Sonth Sea island species, I believe, was considerably

larger than the present, hence I do not imagine that either of

them conld l)e the insect now beint;,' considered.'"

Notes on Life History of "Dermestes cadaverinus" Fab.

BY J. F. ILLIXdWORTlI.

[Presented at November Meeting.]

Recently (September !), 1915) a collection of the large

cockroaches ( Rliyparohia niaderac) which 1 had drying was

attacked by these insects. Each morning I found a number
of the beetles hidden away under the pinned roaches. Ap-

parently the life history of this species has not been pnb-

lished, nnless in one of the early European publications Avhicli

is not available.

OCCURKEXCE IN TILE UNITED STATES.

Dr. Horace J. Jaynt^, in his paj^er ''A Revision of the

Dermestidae of the United States" (Proc. Amer. Philosophical

Soc. Vol. XX, p. 353, 1883), records this species as occur-

ring in Florida. A second reference bv F. H. Chittenden,

Proc. Haw. Ent. Soc, III, No. 3, September, 1916.
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^'Injurions Occurrence of an Exotic Dermestid in the United

States" (U. S. Bnr. Ent., Bui. n. s. No. 38, pp. 96-97), notes

several attacks by this insect on silk cocoons, reel silk, and
leather in the vicinity of ISTew York. The dried infested silk-

worm cocoons had been imported from Shanghai, China.

The only other reference that I have located is by W. W.
Froggatt, ''Insects Infesting Woolen Tops" (Agr. Gaz. IST. S.

Wales, 23, p. 900, 1912). The author states that a cousig-n-

nient of woolen tops was found to be damaged by the cosmo-

politan skin weevil (Dermestes cadaverinus).

A number of the very young larvae of this species were

found on the drying roaches September 13, 1915; these were

placed in separate Syracuse watch-glasses and fed upon the

remains of the damaged roaches. The development was very

rapid, with this abundant food supply, and the early instars

lasted only tw(i or three days. As shown in the following

table, the larval period consists of seven instars, and varies

from twenty-eight to forty-one days; the pupal instar was very

constant •— nine days.

LAEVAL AND PUPAL INSTAKS.

Since the literature gives the larval period of other Der-

mestids as lasting from five to forty or more months, it is

interesting to note the rapid development of this species under

sub-tropical conditions.

The larvae of this species were never observed to eat their

own skins and they do not destroy one another. Both larvae

and beetles have the habit of feigning death when first dis-

turbed.

Sharp (Cambridge Natural History, Vol. VI, p. 241,

1909), states that Dermestids pupate in the larval skin, but

the species here studied invariably shed the last larval skin

and showed the typical pupal characters of beetles.
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JAXrAKY 6tii, 1910.

The one liiiiKlrcd twentj-fourtli meeting of the Society wus

hold in the usual place, President Illing-worth in the chair.

Otlier luemhers ]n-esent : Messrs. RridwcU, Bryan, Ehrhorn,

]\rant, P('ni])ert(>ii, and Swezey.

MiiMilcs of pi'cvions meeting read and ai)])r()ved.

NOTES AND EXHIBITIONS.

^Ir. ]>rid\vell exhibited specimens and rehited interesting

ohservations made on a number of rare, strange, beautiful, or

otherwise interesting insects from Australia and Africa:

Sti(;inodera.—A box of specimens exhibited, containing

many spcx'ies of this Bnprestid genus. About 300 species of

the genus are known in Australia, of great variety as regards

size, coloration, etc. About 70 species are found in the

vicinity of Sydney, Ix'iug usually taken on flowei-s, ]nirticularly

L('j)tospcrininn and A ii(joj)]iora. The genus is under revision

by Mr. 11. J. Carter of Sydney and will be split up, several

sections deserving separation. Five species of the characteristic

African genus Jiilodis and a specimen of Ci/i-ia iinpenalis

from Svdnev where it is connnonly found on the foliage of

Bdulrsui.

Psi/cJi apsis iieii'manl.—A l)re(l specimen of this rare moth-

like Xeuropteron was exhibited, rsi/cliopsis has been included

in the Ilemerobiidae, but ^Ir. li. J. Tillyard of Sydney, whose

remarkable work in ^'eui-optera and Odonata is (d(>aring up

the affinities of many of the groups, considers the genus as

formim;- a disricnt archaic family. He has been the first to
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study its life-history and to trace the developiueiit of its \ciia-

tion.

Tliynnidae.—lie exhibited a box of Australian I'lii/niiidae

collected in the Moreton Bay district of Queensland and near*

Sydney.

EophaloinuiiUa claricontis.—A Mutillid, so deternuned by

J)r. L. Peringuey of the South African ^Luseuni, was taken

while visiting glands on the foliage of a nialvaceotis weed at

Oloke ]Meji, Nigeria. The male carries the female in copula

much as do the nude Thyniiidac.

Syiuujris cormita.—A pair of this large Enmenid wasp and

three of its mud nests were exhibited.

Cliitinlzation.—Mr. Bridwell made some remarks on the

chitinization of bees and flies, to the effect that it does not

take place fnlly in many cases until tlie recently emerged adult

has fed. In many other cases chitinizati<)n is completed

without feeding.

Cliiiiese Tlinish.—Prof. Bryan announced the death of the

Chinese thrush Avhich he had had in a cage since last May,

experimenting on its food habits, it having been captured in a

rat tra]). It wonid not eat papaia or figs, nor oranges exce])t

when they were cut open. It ate any kind of insect which was

offered it, also centipedes and scorpions, but Avould not eat

wooddice. It was fond of the common garden snail, Imt did

not eat the native snail from the mountains even when broken

open for it. As a regulation ration it took a preparation made
by mixing raw eggs with puffed rice and drying it. These

feeding experiments indicate that the bird is insectivorous and

therefore to be considered as beneficial.

Ccphalonomui sp.—Mr. Swezey reported finding this Be-

thylid. Jan. 4tli, in a ]iackage of seiMlcd Muscatel raisins, where

it was breeding on t\\o larvae of Silraiiui< surinamensis. A male

and female were found, and 2o cocoons on the surface of the

raisins where tlie liost h'.rvac bad been feeding. Two larvae were

also found on tbcii- I'espectix-e host larvae. The cocoons were

I'etained to obtain a further su])]dy of sjx'cimens of the para-

site. A I'elated insect, Ncosclcrodci-UKi { A Iclcopfenis) ftirsfiJis

Ashm., was I'ejxn'ted by Asbmead similarly breeding on the

same host in I'aisins.
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Notes on Synagris.

r.v .1. c. i;i;ii>\\i:i,i,.

The liciuis Si/iuif/fis is a cliarartc risl ic iMliiopiaii p'lnis ot

\vasi)s of wliicli three s])ecies were lakeii al Oloke Meji, Xiii'e-

ria (S. ((innihi Liiiiu, N. sicIicIkuki Satissui'e ami N. (itiiphs-

siiiiii Ko\\\ ).

Of lliese the most ahini(hnit was N. coinithi. This speeio-s

and >'. slrliclidiKi were eoiiiiiioiily foiiiid visit iiiu' llie iarii'e pea-

like flowers of a s])eeies of Cnihildi id . llieir loii'^' toiiii'lies eii-

ahliuu' them to secure the iieetar eoiieealed wilhiii.

'Idle male of N. coruHht is i-emai'kahh' for the peeidiar

anth'r-like jtroeess <hv(dope(l on ihe hase of the maiidihles

and ])rojeetini;' forward ahont four times the lenuth of tlie

nian(lil)le. In some indi\idnals this is miudi more feehlv de-

veloped and less than twiee the hniitli of the mandihle aiul in

others still it is represented only h_v a tnhercde. In N. (iin/Jis-

siiiKi the male typieally hears a pair of lonu project ini^- horns

on the ])osteri(n- niariiin of the second sternile, ahsent however

in s(Mno individnals. Pecniiar male secondai-y sexnal rhiw-

acters ahonnd in the uvnns and are fi-e<piently al)sent in indi-

vidnal males.

The females of the o-eims have ureat jiowers of stinuinu-

and are not at all loath to employ them. The males share with

the males of Monohin r/iiarlrldcn.^ of Ts^orth America the nn-

nsnal ])ower of inflictinii' a real stint:', the male livnitalia termi-

natinii' in shar]) slendei- spines ca])ahle of ])iei-(dn,i:- the Imman

skin and ])rodncini;' a distinct ]iainfnl stini>'.

The nests are nnide of mnd-cells arranecd in a sini^le layer

on the undersi(l(> of green leaves oi- in sheltered ])ositions on

laro-e stones. One nest was made n]) of five c(dls. The cells

are not closed nntil the larva is fnl1 urown and i-ea<ly to i)n]>ate.

Since none of the cells examined contained insect renniins the

larvae are apy)arently fed hy the mother either on insect jnieos

oi- possihly on nectar.

Proc. Haw. Eiit. Soc. Ill, No. 4, May. 1917.
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A Note on an Epyris and Its Prey.

BY J. C. BllIDWKLL. V

Haliday in 1834 i-eported an nnknown Bethylas draggi'^

al)ont a lepidopterous larva with the apparent pnrpose of bury

ing it. This observation has been looked on with a certair|l

anioinit of suspicion particularly since the general parasitidl

hal)it of the Bethvlidae has been recognized. He considerecll

it as showing the fossorial relations of the Bethylids. I airjl

happy to 1)0 able to add a second case to his and cite analogoiu

cases among the Scoliidae, the closest allies of the Bethvlidae.

and with siniihn- parasitic-predaceous habits.

In A])i'il, lOlT), while collecting on the golf links of thf

]\Jowbray Golf Club on the sand flats east of Capetown, 1

observed a small black Ilymenopteron dragging along between

its jaws a small tenebrioiiid larva which was, however, several

times larger than its ca])tor. After watching it for a moment!

I captured it and its prey and mounted them together. Uponi

examination the was]> proved to be a species of Epyris ap]iar-

ently as yet undescribed.

In most cases I think the Bethylids find their prey in suit-

able locations, sting them and ovi])osit in them ; and only in ex-

ceptional cases attempt to place them more suitably and thi;-!

seems also to be the case with the Scoliidae. This would ex-

plain the rarity of such observations.

In 1859 Philip Henry Gosse publislied a little book called^

"Letters from Alabama fT"^. S.) Chiefly Relating to N"atural

History," which contains a numl)er of original observations on

our insects which have escaped the cataloguers. On ])p. 120

and 121 will be found the following ])assage reproduced here;

on account of the scarcity of the book from which it is drawn

and as showing such an exceptional case among the Scoliids.

"There is a liyiiieiio])teroiis fly (Scolla qiiadrliiuiriihrta)

which I have seen here occasionally, in the paths of the forest,

towai'ds evening. It is shaped like a bee, but is vastly larger,

dee]) black, with four large yellow s])ots on the abdomen,

Proc. Haw. Ent. Soc. Ill, No. 4, May. 191^
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placed in \\\C' forin of a S(Hi;u'('; tlic wing's havo in a high

degree that brilliant vioU't refh'clion which is found in many

8])ecies of this order; the legs arc thickly clothed with coarse

black hair. 'I'he first time 1 saw it, it was fluttering along

the ground, half flying, half crawling, carrying the larva of a

lamelliconi beetle in its month, as big and as long as my little

finger, indexed ninch larger and heavier than itself; I was tohl

that it is in the habit of bnrying these in the ground. Doubt-

less, like many other similar insects, it stupefies the larva,

withont killing it, and then lays its egg in the hole with it, so

that the yonng, as soon as hatched, finds its food thns ready

prepared for it. The insect is somewhat (dumsy in its motions,

even when nnincnmbered ; sometimes fluttering along the

ground, thns, a few inches at a time, so slowly as to be

readily canght, at other times flying fairly enongli, bnt with

a heavy, Inmbering flight. I do not believe that it is poisonons

or if it is, that it readily exerts its poAvers."

It is ]n-obably only exceptionally that the Scolia (better

known in our lists as an EJis) would have occasion to bury its

prey or to transfer it from place to place.

Forbes has reported Tipltla bnrying exposed Laclinosterna

larva (Illinois Expt. Sta. Bull. 118, and 24th Kept. 111. State

Ent., p. 159, 1908).

Notes on the Thynnidae.

BY J. C. P.RIDWELL.

The Thynnidae are a family of Scolioid wasps presenting

several points of great interest. They combine extreme special-

ization due to parasitic habits with archaic characters re-

tained in but few Aculeate Ilymenoptcra. The incomplete

fusion of the thorax in both sexes with the pronotum and pro-

podeum movable upon the mesonotum and metanotum, is a

character of extreme interest and so far as I can learn found

in no other Aculeates. In many of the species the first cubital

cell is distinctly divided so as to form four closed cubital cells.

Both these characters seem to me extremely archaic. The

males have exceptionally strong powers of flight while the

Proc. Haw. Ent. Soc. Ill, No. 4, May, 1917.
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females are wingless and in many eases have the mouth parts

besides the mandibles largely atrophied.

The family is one of those whose distribution is of great

interest and is a southern group. If we exclude Metlioca, whose

association with the family must be considered doubtful, the

Thynnidae are represented in the northern hemisphere by

two or three species from California and a single species is

found in the Galapagos Islands. There have been no species

as yet described from Africa tho in Capetown Dr. Perin-

guey showed me an authentic male Thynnid from South

Africa. In South America, Chile, Argentine, and Southern

Brazil, the family is abundantly represented. About 400 spe-

cies are known from Australia, Papua and the adjacent island

groups, being much more numerously represented in Southern

Australia among the characteristic Australian fauna and flora

than in the north, where the Malayan element is more abund-

ant.

In Australia it is the dominant familv amono- the Forsoi-ial

Hymenoptera, appearing more numerous in species and indi-

viduals than any other group.

Most of the species frequent flowers, particularly the ]\Iyr-

taceous Angopliora and Leptospermum.

]\rr. Henry Hacker, the indefatigable entomologist of the

Queensland Museum, guided the writer to his favorite collect-

ing grounds around Brisbane and on Stradbroke Island in

Moreton Bay, and kindly told him many interesting observa-

tions which he had made and enabled him to see for himself

their behavior in the field.

The Thynnidae, according to Mr. Hacker's observations,

are certainly subterranean in their breeding habits, for the

females frequently come up out of the ground covered with

mud. Like most Hpnenoptera the males emerge first, in most

species ap]iearing in September and October, feeding at flow-

ers and racing up and down footpaths in the forests and among
bushes searching for the females. These when they emerge

crawl uj) to the top of the grass, weeds or bushes and await

the males there. When a male discovers a female he swoops
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down on her and accordini; lo Mi'. Hacker's nhscrvations the

female a'l'asps liini with her mandibles hv llie end of ihe al)d(»-

nien or le^-s and a('('on])leni{'nt is effeeled while in fliehi. The

coupled pair visits flowers and a])parenlly the male, in some

cases at least, feeds the female.

Xo reliable observations ap]»ear to have been ])nblished in

reo-ard to the hreedinji' hal)its of anv of the s])eeies, tho one

published note credits one species with draiiu-ini>- a cricket

ahout. This, however, appears to he a nnstake. ^\v. Rowland

E. Turner, wdio has monooraphed the species and has collected

them extensively, sug-gfsts that they may he ])arasitic on other

Aculeate Ilymenoptera after the manner of the Mutillidae. It

would, however, be difficult to find Acideates enough of the

size necessary to ])rovide food for the numerous s])e;'ies of the

size of Tlii/tiniis (ipfcnis and abundant enoniih to account for

the areat nnnd)ers of them which are to be found. The great

nund)er of species to be fonn<l in a locality greater than the

nnmber of abundant s])ecies of Aculeates ap])ears also to nega-

tive this view. To the writer it seems more likely that the

larvae of Scarabaeid and Khyncoidiorous beetles furnish them

with prey. The larvae of both groups are nearly enongh alike

to serve as the prey of such a compact grou]) where we would

(>x])ect conununity of hal)its. If the grou]) has community of

habits there is no other source for prey for the grou]) than

the o-rubs of these lieetles, which are largely subterranean, nn-

merous en(mgh in species and in individuals, and with differ-

ences enough in size to provide for all the species of Thynni-

dae. The affinities of the Thynnidae are also with the Scoliid

wasi)s such as Plesia and }fi/ziiie which attack Scamlxie'ulae

rather than with the Mutillidae with their usual habits of para-

sitism on other Hymenoptera.

We await with great interest a series of life-history stu<lies

in this grou]:» from some of our capalde Australian entomolo-

gists.
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Regeneration in Cockroaches.

BY J. F. ILLINGWOKTH.

While carrying on life history woi'k with our Hawaiian
cockroaches I was interested in noting the rapid replacement

of lost appendages, etc. Eight of onr species have been ob-

served.

Usnally, if a leg is broken off beyond the trochanter, soon

after niolting, the aj^pendage is renewed at the next molt, which

occurs in a month or six weeks. If the iiijrirv ha]ipens shortly

before nujlting the parts are not renewed until the succeeding

molt.

In catching ruaclics ihey often lose some parts of the legs

and it was observed that these appendages never break off

above the trochanter. Experiments were tried of cutting off

the trochanter and in some cases the entire leg, next to the

liody. Ill each case, Avhere the victim survived, the wound soon

scarred over and became heavily chitinized, l)ut regeneration

Apjiarcutly the i-enewing cells are located iu tlie ]U'oximal

segments of the leg.

The antennae, also, have the power of renewing, even when
(•III off close to the head. At the first molt only a few segments

;i]»])('ar, hut if molting coutiuucs they arc soon of their normal

length.

It is interesting to note that when the tarsi are renewed.

rlicy lack the fourth segment, in every case observed. This ap-

parently accounts for many roaches having only four tarsal

segments on part of the legs.

FEBRUAKY 3im., 1916.

The one hundred twenty-fifth meeting of the Society was

lield in the usual place. President Illingworth in the chair.

Otiiei' meiubers present: Messrs. Back, Bridwell, Ehrhorn,

(liffard, Ivuhns, Penib(M-tou. and Swezev and ^Ir. V. TT. Tim-

berlake, visitor.

]\Iinutes of pi-evious uieetiug read aud a[)]irovc(l.

Proc. Haw. Ent. Soc. Ill, No. 4, May, 1917.
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Mr. Swczey proi)Os('(l the luiiue of ^M r. 1*. 11. 'limhcrlakc

for active incmbersliip in the Society.

NOTKs AXD EXii I urrio.xs.

'•^ Ilalohates .•<p.—Mr. l*cmhertuii rej)()i'l('(l fiiidiui;' this hiij:

ill hundreds at Waikiki heacli, January IDtli. It was during

a "Kona" storm. They were in foot-prints in the sand. Xonc

were to l)e found the following day.

LucUla dux.—Mr. Xnhns exhibited specimens of this fly

reared from maggots found floating in large nund)ers on the

surface of the water of Pearl Harl)or, January Kith. Tie

inferred that they must have been washed in fi-om some dead

animal on the beach. Thei-e had been much rain and high

water which would have made this ])ossible.

Chri/sopa iiilrroplij/a.—Mr. Ehrhorn exhii)ited a cocoon of

this lace-wing fly made beneath an em])ty pupa of a lady-beetle

on an avocado leaf.

Pseudococcns loini.^i/jiiri/i—Mr. Ehrhorn exhibited this

mealybug on bulbs of Zepharanthus. and reported it as occur-

ring also on bull)s of Crinnm, the spider lily, and other such

])lants. It was first recorded in Africa on Ar/apaiiflnis.

Araucaria apliid.—^Ir. Timberlake exhibited a mounted

s])ecimen of an aphid found abundant on tips of young shoots

of Araucaria in Kapiolani Park, January .'>()th. It was appav-

entlv a species not previously observed here, as it is not in

Fullaway's catalogue of the Aphididir- of Hawaii.

Delphacids from Kilauca.—Mr. Giffard rejxn'ted having

collected a considerable number of Delphacids at Kilauea, Ha-

waii, on trips made in October, 1015, and January, 1916.

Enough material was obtained to add largely to our knowledge

of this family as regards niunber of species, food-plants, sea-

sonal occurrence, etc.

]\rr. Bridwell made the following exhibits with i-emarks on

the same

:

JJousefVicK.—Several species of Musra reared from cow

dung in Africa and Australia, some of which resemble the

housc^flv and are distinouished from it with difficulty.
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Dolichurus n. sp.—In a nest in a plant stem were fonnd

two roach nyniplis, on one of which a lavvn was feeding-. It i

ate both roaches and spnn np in May. The adnlt emero'ed in

September and proved to be this fossorial wasp of the family

Ampulicidu'. It was taken near the Rhodes' monnment in

C'A])0 I'owu.

Qiiarfiiiia capensis.—This, and five new species of the

same genus, which are the smallest known W^spoid wasps.

Nein-optera.—Specimens of the largest known antlion and

the smallest known Mantispa, and other interesting Neuroptera.

Paropfiifi.—A number of species of this Chrysomelid genns,

which has 200 to 800 species in Australia.

Li/rus.—Several species of this genus of Lampyridae from
Nigeria.

Xylocopa.—Several interesting species of these carpentiM-

bees from Africa.

Dnjotrihus iitlinctinifi.—Professor Illingworth exhibited

specimens of tliis weevil. ITe had collected three or four dozen

under a log on tlie beach at Koko Head, August, 1915.

MATiCTI 2.M), 1910.

The one hundred twenty-sixth meeting- was ludd in the

usual place. President Illingworth iu the chair. Other mem-
bers present: ]\Iessrs. P)ri(lwe]K Khrhoru, Giffard, Mant.

Swezey and Tindierlake.

Minutes of ])revions meeting i-ead and approved.

Mr. P. II. Timlx'i-lakc elected to iictive mendiership.

.XOTKS AXl) EXnilUTIOXS.

Hcrniteles raricfjatiis.—Mr. Ehrhorn reported having reared

this parasite from the CJirysopa niirropln/a cocoon exhibited l)v

him at the previous meeting.

Mr. T')ridw('ll made the following exhibits with i-emarks

tliereon :

Allodape and J^J.roiicin-a.—Sjx'cimeus of these African and

Australian bees and notes on theii- habits.
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A iish<iliini I'lii prcsllds.— Spcciuicus illust r;it iui;- cxtrciiics in

size. A spccit's of i^lif/tnodcftt \v;is nlxmt Iwd iiiclics in Iciiiilli,

while (icnnnna casiKvnuic wiis only hIhiuI (iiie-eii;lith <if an

inch.

A(/ri<>l i//>ii-^ sj).—A single sjtecinien cojlc'elcd l)_v Mr. V.

Mnir af Okitsn, .la})an. It heloniis to a familv eonlainini;' hnl

one described spcx-ies, Ai/nol j/pus annatus of Europe, which is

|)ai'asitic on caddis-flv larvae.

A coninion cricket cauiihl on the harhs oi' a i^'rass head,

CcDchiiis cell I iKii US, and still alive.

Odonaspls ndlidc.—Mr. Ehrhorn called attention to Mr.

Kotinskv's descri])ti<)n of this scale insect in Proceedinos of

the Entomok)i>ical Society of Washington, XVII, p. 101, figs.

1 & 2, 1915.

Piinispis hii.rl.— Mr. Ehrhorn stated that this scale is one

of those tlu!t has been known here as Fiorina fioriiiac nntil

a recent determination by j\Ir. Sasscer.

Curcidionids.—Mv. Swezey exhibited the following species

of weevils collected by ]\Ir. Giffard on Oahn:

[h'l itdcossoniis iK'siolcs var. oiili iicnsis.

I'ciddr/li riiiii ohsciiruin

.

( ) rolli rcplcs cdlldli n.r.

('(ddiidrii rciiiidd.—Originally collected in banana

stems, bnt recently a sjx'cinien was taken in

beating "ieie" vines.

Xo one has collect('(l s])ecimens of tluse s])ecies in recent

years exce])t Mr. (liffard.

Mr. Giffard mentioned the nse of acetic ether in keeping

freshly canght insects relaxed for a long tim(> till convenient

to mount them. A general discussion of this and other meth-

ods of handling s])ecimens folloAved.
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Notes on Two Species of Hawaiian Diptera.

BY J. F. ILLIiVGWORTlI.

The student of di])tera lias a rich field in Hawaii. Many
of the native species are a])])arently new; and the literature

of the Islands, often, hardly mentions some introduced flv

which is very abmidant. The latter is the case with the two

species i-ecorded in this pa})er.

I>r((rli t/(]('ii(rr(i aiynifala AValk.

1/ah. Sonthern Ignited States as far as Kansas ; Cuba,

Brazil, Bolivia, and Paraguay.

Ilaicaiiaii, records. First specimen obtained by Dr. Per-

kins at Olaa, Hawaii, July, 1895. Dr. Howard, Oct. 1900,

I'ocords three specimens from Hawaii, and a single specimen

was taken in the Tao Valley, ^NFaui, Sept. 1901.

Of the specimens in collections, the Hawaiian Sugar IMant-

ei-s' Association has two specimens taken on Molokai, 1907, and

four at Waikiki, 1906 and 1907. The College of Hawaii col-

lection has one specimen, 1911, and five specimens, 1914.

The indication wonld be that these flies are rare, but T

found them exceedingly abundant, aftei- the recent heavy rains,

both at the ('Ollege of Hawaii and along the Palolo stream.

Those at the College were found under the insectary, in the

water l)asins, which had not been cleaned out for some time.

The water was broAvn in color, and had considerable leaf-trash

in the bottom.

These flies, as is (diaracteristic of the family, have a water-

])roof c(»at and run about freely upon the surface.

Jfahils of larrar: I'he larvae are able to remain submerged

i\>v indefinite periods, while feeding, but as soon as they finisli

ihcy rise and a])])ly thcii" caudal s])ii'acles to ihc surface of the

water, where tliey hang molinulcss. The food is a])parently

the same as that eaten by uKisipiito larvae. They were ob-

serve(l eatiii"' the reiuaius of a s()wl)Uii' which was d(>cavin<»;

Proc. Haw. Ent. Soc. Ill, Xo. 4, May, 1917.
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in llic holloiii, and iIicn' could constantly be scvn browsing

upon tlio nii('ros('o])i(' alii'ac that covered the sides of the jar and

the subnieriivd leaves. They fed peaceably, side by side, with

the luoscpiitoes, which swarmed in the same water.

Pupae: The outer coat of the full-grown larva hardens

into the ]niparium, with slight change in form, except that a

pair of prominent horns terminate the cephalic portion. At

this stage they become very bnoyant and float in masses or

lodge at the edges of the vessel.

Professor J. M. Aldrich gives an interesting account''^ of the

use of the puparia of closely related flies for food by the

Indians of the AYestern ITnited States.

Faiinid { If())iKiloinj/la) ptisio ( Wiedenuinn).f

Ifah. South America, ranging north through West Indies

into Southern Ignited States.

Uawailaa records. The collection of the Hawaiian Sugar

Planters' Association has seven specimens taken in ITonolulu

from 190-1- to 1007. also two specimens from Hawaii. 1005.

There are no specimens in the (^)llege of Hawaii collected

previous to 1914.

Food liahits of larrac: The specimens in the collections of

Honolulu sliow^ that they have been reared from meat, papaia

stem, and dead Japanese beetles by Mr. Terry; and from

soured bread, dead cockroaches and chicken manure by the

writer. The latter substance was swarming witb them.

Eggs: The eggs are white, beautifully sculptnred, and

have a median ridge above and a pair of lateral wings wliich

extend the entire length. They are laid in great numbers

ujion the surface of the food snpply.

Larvae: The larvae, when freed from the substance m
which they are feeding, ;ire beautiful objects. They are bi-owu

in color and bear two prominent rows of fringed a])pendages,

which extend along the sides and aroun<l tlie caudal bordei-. A

* Journ. N. Y. Ent. Soc. XX, 90-92.
, v, tt e

t The species has been determined by Frederick Knab, of the U. fe.

National ^Iiisenm, who states that it was described from South Amer-

ica, and is evidently widely distributed.
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pair of sleiidrr ajipuiulaiics, also, ])rojtvl from the co})lialie

border.

Pupa: To pupate the mature hn-vae erawl out of the food

substance, seeking- a dry place to hibernate. They do not pass

through any material change in foi-m, but simply dry, con-

tracting somewhat. The period of devehipuient resembles very

closely that of the ordinary housefly.

Th(> adult flies are vei-y commonly taken about the flowers

of the algaroba.

APRIL Oth. 191(;.

The one huudrcd twenty-seventh meeting of the Society

was held in the usual place, Presido^nt Illingworth in the chair.

Other members ])resent: IVfessrs. Bridwell, Bryan, Ehrhorn,

Giffard, Kuhus, Muii-, Pendx'rton, Swezey, and Timlx'rlake.

Minutes of previous meeting read and apj)roved.

NOTES AXD EXJIIBITIOXS.

Diptrra defermimifioiis.—^Ir. Swezey exhibited s])ecimens

of six species of flies which had recently been determined for

him by Mi'. F. Knab at the U. S. Xationab Museum, from

specimens sent to him.

ScKipiis parJi i/(/i/iui j\[acq.—A Dolichopodid that is counnon

in the cane fields on Hawaii. Originally described from Aus-

tralia.

Opiiyra tngra Wied.—A very common black Anthomyid.

Described from China and widely distributed in the Orient.

S^rJiolastcs bi))ian(lafus Ilendel.—The coconut fly ( J^ara-

f/oiyopsis^.) mentioncMl in Proc. Haw. Ent. Soc. TIT, ]). 7(>.

11) IT). Now aud then a sjx'cimiu is takeu on windows in

llonolidu. Described from Fiji.

f,i/iic/ila Ultima liigot.—The pigeon fly, which is now very

abundant on pigeons iu Honolulu. For notes on its occurrence

here see Proc. Haw. Ent. Soc, TI, ]). ISS, 1912, and IT, p.

2()(), lOl.'J. ('omniou in the Mediterranean region; also widely

distributed through the wai-mer parts of America.

Cli ri/s())ii i/iii (In.r Ksch.
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IjUciIki scr'icdlii Mciii,. -I'lic t\V(> hitler arc iirccii hotllc flies

and were (Iclcniiiiicd l»v \)v. ('. II. V . 'rowiiscnd.

1 1 1 jipohoscid.- -Vv^)\v<^nv liryaii iiiciit ioiicd liaviiiii' taken a

hu'ii'e species from a inaii-<>"-\\ ar bird at ^ioku Mann or liird

Tslaml, off windward Oalin.

Did i/()/)/i(ir()(/cl jilin.f nil nihil IS.—M r. 'I'iiuhcrlakc iiient ioned

hiivini>: collected a siniilc adult of this I'cniarkahlc l)eli)hacid,

from Piitosponnit . on the iddi;-e leadinu np from Alewa lleiiihts

to Lanihnli. Mr. Ili'idwell also secured a specinien I'roiii the

same tree. This is the first i-ecord of the collect ini;- «d this

insect anywhere exce])t at the orii>inal locality on the Kan-

nmoliona ridge near the base of Mt. Konahuanni.

.L 2\cir Aiillnibid.—^Ir. Timberlake exhibited a small

Anthribid with long' antennae, of which he had collected sev-

eral specimens recently in IJonohdn. A species not as yet

determined or recorded, thoniih Dr. Perkins has stated in the

Introdnction to TJir Fa una I/n irailcnsis that one or two recent-

ly introduced s])ecies have been observed in Honolulu. In

this connection, .Mr. I'^hrhorn discussed the collecting!; of rare

insects in laruc numbers, at tinu's, (ti- s])ecial occasions, and

related how ]\Ir. Fuchs of California was accustomed to I'eturn

to localities where he had on formei- occasions taken rare or

interesting- insects. Other members related incidents of unex-

pectedly taking a large number of specimens of some hitherto

rare species.

Tn/po.ri/lon hirolor.— Mr. Bridwell reporte(l having bred

this was]) from c(dls found in rotten wood of J^isonm. on Tan-

talus.

ilelcropochi rcf/id.— Mr. Pend)ei-ton i'e])orted having ob-

served a female spi<ler of this species make her egg-sac, which

she. carried with her until the egus hatcdied. ^t was :]:. days,

and she would not eat anything in all this time. When the

.);^)0 young spiders hatched, no cannibalisui was obs:'rved among

thcau. On the day that she dro])ped the em])ty eg<i'-sac, the

female broke Ik r long fast by eating a cocki'oach.

Tch'spiza nlfinia.— Professor P>ryan said that he had foi" a

time entertained snspicions of there being a new bird on .\ihoa,

u small island about 200 miles beyond Kauai, and was much



274

elated when Captain Brown of the U. S. revenue cutter'

''Thetis" brought him five specimens which he had secured I

on his last trip to the island. It is related to the Laysanij

Island canary, and Professor Bryan has described it as Teles-

piza ultima.

Clerada Apicicornis Sucking Blood. (Hemip.).

BY J. F. ILLINGWOKTir. f;j

This predaceous bug is commonly found about buildings;

and there has been some question as to its feeding habits.

Kirkaldy suspected that it fed on Lepisma and small Blattida,

and Dr. Perkins saw a specimen feeding on a dead roach.

These insects, in all stages, are often very common in the

piles of dry wood in the shops of the College. I have never

found them numerous in the house, but from time to time we

find individuals. Upon two occasions we have taken them in

the beds ; and, just recently, I caught an adult, full of blood,

upon one of the sleeping children. The place bitten was red

and resembled a flea-bite.

Hahlfat: The Fauna Ilawaiiensis gives the distribution of

this species: Reunion, Celel)es, Bengal, Cuba, St. Thomas,

Venezuela, etc. ; also, a note that it was taken l)y beating

dead branches of a species of palm in uKMiutain forests, on

Oahu.

Webbing Clothes Moth Predaceous.

BY .T. F. ILLINGWOKTir.

lieceutly the Itrushcs at the College of Hawaii wei'e found

to be badly eaten by the webbing clotlies nuith (T'nicoJa hiscl-

hella Hummel). The bi'ushes had been purchased a year pre-

viously in the East.

The naked, full-grown larvae were collected and placed

in a test-tube, with bits of tissue pa])er, so that they might

pupate. Several cocoons with almost-mature ])upae were put

iu with them. Having no other food, the larvae dug into these

cocoons, during the night, and ate the li\'iug ])upae, l)efore

they spun-up themselves.

Proc. Haw. Ent. Soc. Ill, No. 4, May, 1917.
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MAY 4tji, 191 G.

The one liimdred tweiity-eigiitli nieetiug of the Society was

held in the nsiuil place, President Jllingworth in the chair.

Other members present: Messrs. Bridwell, Ehrhorn, Knhns,

Mant, Swezey, and Timberlake.

^riiHit(\< of i)rcvioiis meeting read and approved.

ento:\J()t:<)gical PK()CiRA:\i.

Eitpclnuis sp.—]\rr. Bridwell exhibited a very large species

,; similar To a species bred by Mr. Swezey ]n-evionsly from Avis-

\
iotcVia s]). in galls on stem of Gouldia.

Aef/osoiiKi rcfh'j-iiin.—A specimen exhibited by ]\[r. Brid-

I
well, which he had bred from a large pupa fonnd in dead

I oliia wood on the main ridge back of Palolo X'alley. This large

' Prionid has seldom been taken on Oahn, it being nicn-e common
<iii Hawaii.

Nesocrdhro sfj/f/ius.—A nest of this wasp was fonnd by Mr.

Bridwell in fallen wood on the gronnd. It was provisioned

with Discril()iii;/l<i flics. Dr. Perkins has oiven the habit of

this wasp as nesting in the gronnd.

Nesumimcsa antetDiaia.—^Ir. Bridwell recorded the finding

of this was]) nesting in cavities in the dead stem of Erir/eron.

Previously recorded by Dr. Perkins as nesting in the gronnd.

Psainmochtd-cs luctuosiis.—A cocoon of this Pompilid was

fonnd by ^Ir. Bridwell in rotten wood at al)Out 1,500 feet

elevation in the mountains. It has !)een known as usually nest-

ing in the gi'ound. The o])inion was ex])ressed that perhaps

nnnsnally wet conditions of the grouud had caused the unusual

nesting of these wasps.

Hcferamplnis sii^rzryl.—A freshly formed adult of this wee-

\il was exhil)ited 1)y ]\Ir. Bridwell. It had emerged from a

pupa found in the mine formed by its larva in the frond of

EJapJtofflossuni on Waialae-Xui ridge, A]n-il :50, lOlC.

Omiodcs hlacl-hurni—Professor Illingworth reported find-

ing large numbers of the palm leaf-roller killed by wilt disease.
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Pteromalns piiparum.—Mr. I^lirliorn iiuiuircd whether any-

one had taken this insect. ISTone had. Attempts at its intro-

dnction here had been made by both him and JMr. Ivoebele.

Attagenus plehius.—Professor Illingworth reported this

Dermestid abnndant in clothing- in trind\s. lie is working on

its life history.

Smilax insects.—In dead stems of Sniila.v on Waialae-i^ui

ridge, April 30, Mr. Swxzey fonnd the following insects, which

were exhibited

:

Senmoprcpia sp.—Larvae and empty jnipae.

Oodcmns sp.—Adidt, larvae and pupae.

Anohiid.—Two adults, one freshly emerged.

Dromaeolus sp.—Larva.

Sdcrodenna sp.—Two females, one larva.

EuppJmns s]i.—One larva feeding on Oodenias larva, one

pupa from which an adult emerged ALiy 11.

Notes on a Peregrine Bethylid.

i:V J. C. I'.IM DWELL.

Additional species of inmugrant liethylidae are constantly

appearing in the Hawaiian Islands. The present paper de-

scribes and gives a sununarj- of our knowledge of the distri-

bution of a recently discovered species of Epyris, the first au-

thentic species of the genus taken here. Ashmead (Fauna Ila-

waiiensis I, p. 2S('), 1!)01) descril)ed an Epyris liatraiicnsis,

l)ut in revising the genera of the family the Abbe Kieffer

has referred the s])ecies to his newly established genus Holepy-

rls (Ann. Soc. Scieut. do Bruxelles i>0:lll, 11)05).

The first adult of this new species was taken by Mr.

Swezey on a sugar cane leaf in the Ex])eriment Station

grounds of the II. S. \\ A. in llonolidu on October 27, 1015,

and anothei' on rlie window of his hd)oratory there on Nov. 12,

Proc. Haw. Ent. Soc. Ill, Xo. 4, May. 1917.
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and 22.']. Sul)yeiiueiitl_y oii Feb. (>, 1 !»!(;, he touk ii upon tlu;

elevated eoi-al reef east of Dianioiid Head. I^arlv in April

tile writer found it aUnndant anions' the flowei-s and on the

foliaiie of h-lt( (AcacKt fanicsidiKi) and ali;croha { I'rosopis

jiillflora) aloiiii' the road on the ocean side of l)ianiond Head.

Mr. Swezev took it near Pearl Citv on Sept. 11; the wi'iter

found it ainoni>' the grass on the Ewa eoi-al ])lain below Sisal

on ^ov. 28; and Ifr. Swezey on Jan. 17, IIHT, in the eane-

fields above \Vai])io. I found it in Xovendier. I'.MCi, at the

base of Ivoko Head crater under stones with Tenebrionid

beetles. Mv. Fnllaway informs nie that ^Ir. (iiffai'd and be-

have taken it in 1917 at the Xnnanu I'ali.

In its behavior it is much like the smallei- s])ecies of

Tiplna"'. I have frequently seen it rnnning- about on the

groimd aud in one case it entered the gTonnd in an e.\])loratorv

way thrn a crevice. T believe it to be ])arasitic n]>on the larvae

of some or all of onr s])ecies of Tenebrionid beetles ( Alph'ito-

hiiis. GonocephaJiim,- and llidpstliuis) which are abundant

in the areas Avhere the wasp has been taken. So far as 1 can

learn none of the species of Epiji-is have been bn^l ])nt 1 have

taken a smaller Epyris at (^ipetown carrying in its jaws a

Tenbrionid lai'va hirger than itself, and Mr. H. T. Osborn

observed near Pearl City on Sept. 4, 1915, while searching for

traces of T'lplihi larvae on Aiiomdla grnl)s, a Tenebrionid larva

parasitized by an external Ilymenopterons larva resembling that

of T'lphia. This perished withont transforming, bnt as we know

no other wasp here to which the larva conld well be assigned,

I am convinced that he had the larva of our Ejii/ns before^ its

adult had lieen discovered.

The species corres])onds to none of the Xorth Amei-ican

S]iecies of E/n/ris described by Ashmead nnder Mcsi/nis unv

\\itli the Eui'opean forms so admirably described by the Abbe

Kieffer. It is here described as new:

* I am convinced that the association of this family with the

Scolioid wasps and the Chrysididae is eminently natural and that any
resemblance with the Serphoid (Proctotrypoid) forms is purely super-

ficial.
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Epyris exh-aiteiis s]). iiov.

9 Lentil, about 6mm. Black; mandibles yellowish; antennae

largely, tegulae, femora more or less, tibiae and tarsi largely piceus.

Head square, sparsely punctate, shining; mandibles half the length

of the head, swollen toward the apex, hirsute outwardly, a broad

longitudinal margined groove beneath; emarginate within toward the

middle, beyond this with one large denticle and three smaller ones,

apex acute and bent down and inward, beneath and within the apex

another denticle and a series of flat spinules; malar space almost

absent; eyes glabrous, a third longer than their distance from the

occipital margin of the head; hind ocelli a little less distant from

the hind margin of the head than from each other or the anterior

ocellus and about four or five times farther from the eye than from

each other. Antennae tapering towards the apex and very finely

pubescent, scape large, curved, hirsute, not quite as long as the four

succeeding joints; joints two and three narrower and somewhat
shorter than those succeeding which are sub-equal and a little longer

than broad.

Pronotum a little longer than wide, broadening posteriorly where

it attains the width of the head, with coarse sparse punctures. Meso-

notum not half the length of the pronotum, impunctate except for a

few small punctures on either side of the expanded portion of the

parapsidal furrows, these expanded and slightly converging posteriorly,

exterior furrows not percurrent. the three lobes subequal. Scutellum

about as long as the mesonotum, subtriangular, impunctate, the basal

pits broadly elliptical, arranged obliquely a little outside the ends of

the parapsidal furrows, distant from each other about four times

their length. Propodeum as long as the mesonotum and scutellum

together, square, margined, with five longitudinal carinae, the outer

carinae slightly converging behind, distant from the lateral margins,

area outside the carinae finely transversely striate; declivous portion

slightly concave, margined, finely transversely striate and divided by a

shallow longitudinal furrow; sides of propodeum finely longitudinally

striate.

Wings yellowish with the venation and stigma yellow; stigma

oval; median cell broader than the submedian; the basal vein oblique,

inserted at the base of the stigma; submedian cell longer than the

median; transverse vein as long as the basal, arched, with a very

slight trace of a vein arising from before its middle; radius twice

as long as the basal, not attaining the apex of the wing by more

than its own length.

Anterior femora greatly expanded and thickened, broader and

longer than the other femora; anterior tibiae not particularly larger

than the middles ones; middle tibiae spinose; anterior tarsi longer

than their tibiae, the first four segments bearing long stout flattened

obtuse spines on the outer margin and similar shorter spines beneath,

the metatarsus as long as the next three joints together, these as

broad as long.

^ 4 to 5 mm. long. Slenderer than the female. Antennae black,

longer than the head and thorax together; scape not longer nor much
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thicker than the third segment, which is about two and one-half

times as long as wide; second antenna! segment about one-half as

long as wide, and narrower than the third; third and succeeding
joints subequal, gradually tapering to the apex. Sculpture of head
and thorax somewhat coarser and less sparse than in the female.

Mouth parts and tarsi more yellowish than in the female. Mandibles
obliquely truncate at the apex, with a strong and acute apical tooth,

the truncation quadridenticulate, with the inner denticle somewhat
produced. Anterior tarsi not appendiculate; middle tibiae not spinose.

Deserihed from eleven females and ci^lit males lakcii (ni

Oalm at Diamond Head April, 1010, iiiid foui- I'ciiniles fi-om

Koko Head November, 1910, (J. C. l^ridwell).

Type, female and male, and paratopes in the entonioloiiical

collection of the B. P. Bishop ^Iiisenm of Polynesian Ethiuil-

ogy and ^N^atnral Ilistorv, and parat_v])es in the author's col-

lection.

Closely related to Epi/i is anitaflfarsis Tvieffer from Tunis,

the excellent description of which (Ann. ^fns. Civ. Storia

N'at. Genova (-3) 1:390, 1004) has l)ecn followed in detail here.

The principal difference appears to lie in the structure of the

mandibles. It is probable, however, that there is less differ-

ence than appears in the descriptions on account of the diffi-

culty in mahiuii' out the peculiar structure of these distoi-ted

oruans.

Notes on Dictyophorodelphax mirabilis,

r.Y .T. ('. BRIDWET.T..

Anions; the Hawaiian insects Dicfi/opliorodclplKi.r imrahths

Swezey has been of particnlar interest on account of its

pecidiar form and limited distriliution. Its enormously pro-

lono-ed head is a peculiar development very rare amonti' the

Delphacids, and the genns appears to lie an endemic develo]i-

ment from the ordinary types of Delphacidae in the Islands.

Mr. Swezey has already described the nym])hal forms as

well as the adnlts. Until recently it had appeared to l)e con-

fined to a sinji'le ridg'e of the Ivoolau mountains, l)ut Mr. Tim-

licrlake has extended its known rang'o to the i-idu'e oj)])osite its

Proc. Haw. Ent. Soc. Ill, No. 4, May, 1917.
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first discovered liabilat, across the l)road Xnuaini Valley, the

most important dividing valley of the range.

nithcrto its food-plant has remained midetermined. It had

been originally taken only in small nnmbers sweeping over the

staghorn fern {(jleiclienia) and other vegetation along the old

native trail (in the crest of Kanmuohona ridge. ]\Ir. Timber-

lake and I had each taken a single male on Fiffosporion on thej

Lanihnli ridge at abont the same elevation as its original

hal)itat.

On April 2-'^ while collecting with iSiv. Timl)erlake along

the Castle trail, in retnrning we separated and I proceeded

along the old ridge trail back to the Cooke trail descending

into Xnnaiin Valley, lio])ing to secure further material of this

species of which even as yet only a few specimens had been

taken, and perhaps to solve the prol)lem of its food-plant.

After a few strokes of the swee])-net over ferns and other low

vegetation, four adults were seen in the net. For some time

this ]n'ocess was continued, keeping in mind the ])lants swe])t

over, and it soon became evident that aside from the common

ferns and Mcfrosidcros. the only ])0ssible food-])laut among

those swept would be Eiiphorhia chisiaefoUa. The first plant

examined disclosed one adiilt, and repeated examinations others

both adubs and nym])lis. In one case a single leaf bore on its

under side alxmt a dozen individuals, including two or three

nym])hs. This leaf was placed in a glass tube and carried

home. During the succeeding week one of the nymphs com-

pleted its transformations and the greater part of tlie individ-

uals remained in a living condition until the leaf withered.

In all about ."iO individuals of the species were taken, being all

found in the I'egion where the host-]dant was ])i-esent.

F.npliorhid cliislaefolia thus a])pears to be the ju'oper host-

])lant for the sjxries. This plant appears to be generally dis-

tributed along the lateral ridges back of Honolulu, though in

no other jdace have I happened to find it so abundant as on

this ])articular ridge. AVe may perha])s hope to extend our

knowledge of the distribution of the s])ecies by a careful exam-

ination of the ])]aut in othei- ])arts of its range.
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-irxK 1st, loiri.

The (tiic liuiidrc*! I wciil \-iiiii1 li iiicctiiiii' \\:i^ lit'lil in the

usiiiil ])I;i('(', President I lliiii;\v<irt h in ihe chair. Otliei' iikmh-

bers ])res(>iit : Messrs. IJridwcll, l^liriioi'u, r'nlla\Viiy, Ivnliiis.

MiUit, Penihei'loii. S\ve/e_\', and Tindteidake.

Minutes of previous meetinu' read and approved.

NOTES A^;D EXJiiiirnoxs.

Psi/lli(J jxinisilc.—Mr. Tinihei'lake exhibited specimens of

a |)arasit(^ bred from i^-alls of a Psvllid (Triozd ioluni) on ohia

loaves broug'ht in by Mr. Swezev, from a rid,<>(' back of Hauula

;

also from Waialao-Xui. The ii'alls were uumerous on the few

leaves brou_<>'ht in, and about HO of the ])arasites had bred out.

It is a Kulo])hine thouiiht to be n("ar the o'enns S';/iii picsis.

Adelenrtjiius l-aalac Ashm.—Mr. Tiniberlake exhibited

specimens collected in various ])laces in the Islands, hosts un-

known, and ex])ressed the opinion tluit tlie species should be

])hiced in some other genus.

BeetlcK in alfalfa meal.—T^rof. Illingworth re|)orte(l finding

Clerid beetles breeding verv abiuidantly in alfalfa meal. The

larva were reddish.

Catoraina mcrirana.— Prof. Tllingworth reported this beetle

feeding in slip]>ers.

Ccraparli i/>< silrcsfril Wh.—^Ir. Swezey exhibited specimens

of this ant which he had foinid nesting in a compost heap at

tlie Experiment Station grounds. This is the first time that

it has been collected since its discovery at Hilo by J)\\ Sil-

vesti'i in 1908.

Aer/osoiua reflexiim.— Air. Pridwell reported that the beetle

from his previously exhibited pupa finally became fnlly ma-

tured and hardened u]).

Pseiidocorciis iiipae.—]\Ir. Ehrhorn remarked on the usual

scarcity of this mealybug, in several instances that had come

under his observation it had entirely disap])eared. Others men-

tioned simihir observations.
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A r<iiiil;/iis fiillrri.— Mr. Kuliiis I'cpoi'tcd that (rcoro^e Lucas :

had told him that this beetle was in jni-iiiii- the ferns in his

fei'ii-house.

Aniunliia uid'ira.—Vix. Ehrhorn reported that Mr. Green

in a reecnt letter had informed him that what has been known
here as Antonina houfelonae is A. iitdlra. This is the species

on nerniuda grass.

JULY (>Tii, 1916. I
'idle one hundred thirtieth meeting was hehl in the nsnal

place. In the absence of the President and Vice-President,

the Seci'etarv called the meeting to order and Mr. Fnllaway
j

was elected (diairman for the meeting. j\Iembers present:

Messrs. Pridwell, Ehrhorn, Fidlawav, Kidms, Pemberton, Swe-

zey, an<I Lindierlake.

Minutes of previous meeting read and ap])i'ov('d.

XOTKS AXD EXIirBITIOXS.

Diclynj)lior()(l('l j)li<(x ni irahills.—IMr. Tind)erlake exhibited

a femah^ of this I)el])ha('id captured on Kupliorhin li lUeh ranch

.

on Mr. Kaahu -Inly 4th. Messrs. Swezey and IJi'idwell securcil

nym])hs also from the same place. The range of this reuuirk-

ablc insect is thus widely extended, it having been collected

])re\iously only on ridges each side of Nnnann Valley.

('((Ilrl/niii/siis crlsliiiii,^.—Mr. Timl)erlake exhibited three

sp(>cimens of this ('eramliycid taken at various ]daces on Oahu.

lie also exhibited two other species, one of which was from

i\aala and seemed to bt^ different from any described species.

Mr. Swezey exhibited a very lai-ge s]iecimen of another Callifh-

niy.m.s or Plaqithm tjsns taken also on Kaala and apparently

being another new species. ^

Parliycrejwidcw'^ duhiris.—^Ir. Fnllaway exhibited this

Philip])ine Pteromalid which was inti'oduced about two years

ago and is now found to be established. Mr. Peiubci-tou re])ort-

ed having bi'cd it fi'oni ('erntitis rapUaUi on sc\-cu occasions,

and from at least three different localiti(^s.

Plali/)iilsrli()i(/cs sp.—]\rr. Bridwell cxhibilcd two species

(d' winu'less I)iai)ri(ls of this i>(>inis, oiu' collcctc(l on AFt. Olvm-
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])iis and the otluM- on Ml. Ivaala. He also cxliiliilcd two Drv-

iiiids collected in the inotmtains.

Prolcrhiiius inaiinis.— Mv. liridwcll cxliiliilcd specimens of

this vevv lai'ii'c I'ro/crliiiiiis, collected on Siillonid lessertiana

on tlie main I'idii'e al the head of Pahilo \-allev on .lime IS jiiid

duly -1.

Ehyncogoniis Irorhrlci.— Mr. IJi'idwcll exhihited three speci-

mens of this weevil, collected hy him on the ti|)s of the

branches of Broi(,ssaisi(t , on the ()l_vm])iis trail, Talolo, Jnne

IStli. Mr. Knhns remarked that he hail always found this

sp(H'i(\s on Sracvola.

\Vinf/l('s.<i llemcrohiid.— Mr. Ihidwell re|)orte(| havini^' col-

lected a f(^w specimens on Mt. Jvaala, dnly -1-tli.

DcJphdc'uh from Katihi.—Mr. Swezey reported havint;; col-

lected qnite a numher of speeies of these leafhoppers on Mt.

Kaala, -Tnly 4tli, two of which may be new- species, being col-

lected respectively on Astclia and Gunneva.

AUGUST 3rd, 101(1.

The one hnndred thirty-first meeting of the Society was

held in the nsnal place. The President and \^ ice-President

being absent, the Secretary called the meeting to order, after

which Professor Bryan w^as elected chairman for the meeting.

Members present: IMessrs. Bridwell, Bryan, Fnllaway, Ehr-

horn, Mant, Osborn, Pend^erton, Swezey, and Tiniberlake.

Minntes of previous meeting read and approved.

NOTES AM) ExniHirioxs.

Nesosydne Icalii.—Mr. Tind)erlake exhibited sj)eciniens of

this Delphacid collected on Lipochaefa at Knlionon, Jnne 25th.

A branch of the plant was brought in ami several egg-])arasites

emerged from the leafho])])er eggs therein

—

AiKKjru.s frequens

and PohjnoiKi (])robably a new speeies). Very few leafho])-

]>ers hatched ont. This leafhopper had not l)een collected on

Oahn since the time that Kirkaldy collected it in Diamond

Head crater at the time it was describ(>d. Mr. Sw(>zev col-
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k'cted it lit Waiinea, Kauai, in February, 1915, where it was

also found on Liporliacht.

O.racis cuUarls.— Mr. liridweil called attention to the

abundance of this Oedenierid beetle lately. He liad collected

them by the dozen at the lights at the Pawaa Junction waiting

station. Tie said that Mr. Tiniberlake had also mentioned

noticing them at lights at the Hotel Macdonald.

Dlstrlhuiiun of inserts per eJevatiu)i.—Professor Bryan

asked how the different members had found the distrilnition

of ins(H'ts to be influenced by the elevation. Mr. Swezey dis-

cussed tliis with regard to the Lepidoptera, sliowing that their

distrilnition is chiefly influenced by the food-plant, whose dis-

tribution is in turn influenced by elevation, and depending on

climatic conditions. Mr. Bridwell discussed the (juestion as to

Hymeno])tera, especially wasps. The latter being limited l)y

their habits of nesting, whether in the ground, in holes in rocks,

in hollow stems or excavations in rotten wood. The selection

of cater])illars by the sjx'cies of Odjinenis was discussed at some

length. In the main they took whatever was available, al-

though some species had favorites. Mr. Bridw(>ll mentioned

having observed a Crahro in California which had supplied its

nest with Chalcids instead of flies as the s]:)ecies of that genus

usually do. The nests were in galls on willow.

ClirysUUd.—Mr. Ehrhoni reported this insect now quite

alumdant in Manoa Valley. He had observed one enter the

open cell of a ScelipJiron nest. Others reported having captured

it lately. Mr. Swezey i'e])orted seeing one at Wai])io the pre-

vious day. This is ihe farthest from Honolulu that it has been

observed.

C'erapaclij/s sllresi fii.—Mr. Ehrhorn, experimenting on this

ant, found that tliey clustered among aphids on Purslane in his

bi-eeding jar. They have a peculiar habit of carrying their

larvae longitudinally underneath, between the legs.

Solenopsis fjeniiinihi.— Mr. FuUaway reported fin<ling the

fii'e ant eating out the eggs of the melon fly in IManila. jMr.

Osboi'u re])oi'ted this ant as also eating out the eggs of the

corn leat'hopper in Manihi.
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SKPTK.MP.KR Till. IDIC.

Tlio one liniidrcd tliirl \-sc(*(iii(l iiiccl iiii;- ol' tlic SciciclN' \v;i>

held in the usual place, I'residcnt LlliuiiWdi'lli in llic cliaii'.

OtluT iiK'uihcrs ])rt's(Mit: Messrs. Bvi dwell, Mlirlioru, l^'ulhi-

wav, Ivnliiis, Peud)erl<»u, Swe/.ev, Tiuiherlake, aud W. H.

Meirieeke, visitcu'.

Minutes of |)revi()us nieetinii' read and approved.

XOTKS AND EXinUITIOXS.

Xc'oexaircid s/jiiiifjcr.—J\Ir. Pendx'rton exhibited a speci-

men of this fly captured in Ivona, Hawaii, wliere fhev were

hoverinii" about heaps of eoffee ])oniaee in which it was

thought that the larvae were feedinii". Other ineinhers men-

tioned rotten sug'ar cane, l)anana stems and other rotting vege-

tation as l)ree(ling-])laces of this fly.

I))scrfs from the crafrr of Ma una Loa.—^Ir. Meineoke ex-

hibited insects collected by him, Angust 1st, in ]\roknaweoweo,

the crater of AFanna Loa, TTawaii. Some of them were on

the rocks and some on snow. This was at an elevation of abont

14,000 feet. They ninst have been carried to the place by air

cnrrents, it being a long distance and much higher than any

possible breeding-])laces for any of them. Following is a list

as determined by ^Fi-. Swezey:

TFynieno])tera

1 Psdiiniiocliarcs liicfKosus (Cr.)

C) Ba.'<sits Jiichtlorliis (Fab.)

'1 Llnnu')liiiii I)](icl-J)unii r^ini. .

Diptera

4 Xaiitliof/nnnma t/fdiulironir ^Fac(].

1 Sai'rop]ia(/(i /mlJliicrris Thonis.

2 FronttiKi arrJiippirora Will.

4 of an nndetermined sj^ecies.

Le])i(lo]itera

1 Pont id nipac { l.inn.)

1 Scofori/flint rain Bntl.

2 Ecroploccra forfrrlrorans ( F^)ntl.)
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Hemiptera

7 Nysius delectus White.

5 Nysius cnenosulus White.

MijniK'Ico ii-ilsoiil MeL.—Mr. ]\Ieineeke exhil)ite(l several

specimens of this ant-lion eaptnred l)_v him at a sandy place

on the road at Pohaknloa, Hawaii, which was ahont five miles

from the Hnmnnla sheep station towards Waimea. He re-

ported seeing- them also on the road towards Waikee. Mr.

Ehrhorn mentioned having- seen them at Pnnwaawaa, Hawaii,

several years ago. Mr. Bridwell reported having seen in West

Africa a swarm of ant-lions moving along. He also reported

having found in Africa a Leptid fly of the genns Yermlleo

making pits similar to those of ant-lions.

Hawaiian Ophionidae.—Mr. Fullaway exhibited specimens

of Mr. Giffard's collection of Ophionidae, illustrating the dif-

ferent genera: Enirospilus. Pleuroneurophion, Afli i/rcodoii.

Eveniotyloides, Bancliofjasfra. and Fycnopliion.

Enicospilus dispihis.—^Iv. Bridwell mentioned having se-

cured IT specimens of this species on Lanilndi, Sept. ;^)rd.

They were swarming together.

Efjg-panusitc'S of Ihc corn leafhoppev.—Mr. Fullaway re-

]iorted having bred from <'orn leafhopper eggs, the parasites

of the sugar cane leafhopper, Paranagrus optahilis,. Ootetras-

iiclius heat us. and a dark Anagrus besides. From cages of corn

leafho])per parasite material brought by ]\Ir. Osborn from the

Philippines, he had bred a species of J'arauagrus. a dark ^fy-

marid and a dark .species of Ootetrastichu-s.

Chrysidid.—Mr. Bridwell stated that he had found a co-

coon of this insect in a Sreliplirou nest under circumstances

that demonstrated it to be a parasite of that wasp.
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Notes on Life History of Attagenus Plebius Sharp.

BY .1. K. ILIAXGWOi; Til.

The very destructive habits of this Hawaiian household

beetle first came to my attention several months ago, when I

opened up two trunks, \vhi(di had beeu stored for souie time.

Everything- of animal origin was riddled. Since I am nnalde

to find any notes on the habits or life history of this species,

I have uiade a rather careful study of them.

DTSTRIBUTIOX.

So far as I can learn, these beetles have not been fouud

outside of the Hawaiian Islands. Sharp- named the species

from specimens secured here, and reuiarks that they are found

in houses in Honolulu. They are probably found on all of

our islands, for we have specimens from Maui, and ]\[r. D. B.

Knhns tells me that they are a pest on the Island of Hawaii.

T.IFE HISTORY.

After securing newly emerged beetles they were confined

in a covered glass dish for thirty-six days before the first eggs

and newlydiatched larvae were discovered upon the woolen

(doth which had been sui)]ilied them together with dried insects

for food. It was found that the larval period consists of seven

instars, and varies slightly, probably due to the kiud of food,

etc. The pupal stage lasts from twelve to fourteen days. The

periods of two of the individuals are given as typical of those

under observation

:

Larva Hatched
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related, black, carpet beetle (Alhu/nii.s picciis), in the United

States.

CONTROL :NrEASlTRES.

Carbon bisulphide was used snccessfnlly in destroying the

insects in the trunks, biit the treatment had to be repeated

after about two weeks, when some young larvae were again

discovered. Possibly the eggs are not destroyed by the treat-

ment, and this may account for the second appearance of the

pest, unless the young larvae crawled in from the outside.

OCTOBER r.Tu, 1910.

The one hundred thirty-thii'd meeting of the Society was

held in the usual place, President Illingworth in the chair.

Other members present : Messrs. Bridwell, Ehrhorn, Fulla-

way, Giffard, Kuhns, Pemberton, Swezey and Timberlake.

^iiuutes of previous meeting read and ap])roved.

NOTI-:S AXD EXHIBITIONS.

D'uirliiis auratus.—]\Ir. Eullaway exhibited a specimen of

this American Chrysomelid beetle from the Board of Agricul-

ture collection, collected by Mr. J. Kotinsky, at AVaianae in

1900. The earliest previous record of its occurrence was

1913,* collected by Mr. Swezey in Honolulu and also in Hono-

lulu Plantation above Pearl City, at which time specimens

were sent to Dr. Van Dyke for determination.

Lifliitrfjus alhofimhriaiiis.—^Fr. Bridwell reported his first

capture of this bee in Septxnuber on morning glory blossoms

at Black Point, east of Diamond TTead.

Mezhim sp.—Mr. Bridwell reported finding this peculiar

Ptinid ])eetle numerous in s])arrow nests in a cave-like excava-

tion at the side of the Diamond Head road. There were also

some of them in crevices of the rocks. Hen fleas were also

found in the s])arro\v nests.

('Jni/si(]ld.—Mr. Bridwell reported finding cocoons and

adults of this insect in f^rcJiphrnn nests in a road culvert at

Diamond Head.

*Proc. Haw. Ent. Soc, III, p. 11, 1914, and III, p. 62, 191:
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J'Jpi/rls s|).— R('|)(iiM('<| l»v Ml-, ni'idwcll ;is hciiio' vcrv al)iiii<l-

;int in tlic^ lociilitv wlicrc prcvidiisly ohscrvcd in waste land at

the east (,d l)iani(»n(l Head. One was ohscfNCMl to sweep down
to the ground and liurfow in.

C'nihro (lisl nicf IIS.— Mr. Ih'idwcll r('porte(| the present al>-

sence of tliis wasj) where he had t'oiind it al)un(hint in Ajjril

on Crotons near Diamond IIea<l.

'riinisciis sj).— Mr. IJi'idweil exhibited a s])eeiineii of this

small beetle of the family Throsei(hie, near to tiie I^Iaterichie,

recently eanght hv him at light. \o re])resentative of this

family had yet been recorded here.

Argcniiiic (inf.—^fr. Ehrhorn re])orted that in liis ins])ec-

tion work recently he had found a colony of this ant in a case

of plants from Alameda (\:)nnty, California. Tt was the first

finding of this pest, and they were of coni'se promptly de-

stroyed. Mr. Giffard stated that he noticed the houses overrnn

with this ])est at Birmingham this sumnun-.

Mcilioca s]i.—Mr. SAvezey exhil)ite(l a s])ecimen of the fam-

ily Thynnidae which 1s\y. Bridwell had recognized as a JSlc-

tlioca. It had recently issued from a cocoon amongst others

found in the gronnd by Mr. Osborn at Los Banos, P. I. Mr.

Bridwell gave a resnme of the known habits of this genus of

Thynnidae. They are most abnndant in South Africa. Xone
have previously heen reported in the Phili])])ines.

Mutillid.—]\lr. Swezey exhihited a female ^fntillid that was

found in a cage in which adult Scolia were sent from the Phil-

ippines. No donl)t it had issued from a cocoon accidentally

occurring in the soil of the cage.

Ilhipipliovkl hectic.—A specimen of a species of Uhipi-

phoridae was exhibited hy Mr. Swezey. In examining some

a])parently d(^ad SeoVia cocoons from the Phili])pines, Mr. Tim-

herlake had found this beetle alive in one of them. The ScoJia

cocoon was of a hateh tlnit had heen reared in the insectai'v

at Los Banos, and it is sonie-what of a mystery iiow the Scolia

became parasitized by this insect. Possibly it was by a ti'iun-

gulin larva being present in the soil used in rhe breedinii' cage.

Mr. Timberlake suggeste(| that the rriun^ulin niiiilit have been

I.
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present on the adult iScolla used in the cage, she having been

caught in the field.

Scolia and Tipliia eggs.—Mr. Swezej exhibited photo-

graphs recently made by Mr. Potter, showing the eggs of

Scolia manilae and two species of Philippine Tipliia on their

respective host grubs. The egg of IScoJia hianilae stands up

vertically on the ventral surface behind the legs on Anomala

grub; that of Tipliia compressa lies on the side behind the hin<l

leg on Adoirins grub; that of the other 'Tipliia lies on the side

of next to the last segment of the abdoment just below the

lateral fold on Anomala grub.

Pineapple weevil."—Mr. Swezey exhibited photos of the

work of a large weevil in ])ineapples, that he had recently

received from Mr. A. E. Ritchie, the government entomologist

in Jamaica, where in the infested district 75 7( of the pine-

apples were said to be injured by it.

NOVEMBER 2xi., 191G.

The one hundred thirty-fourth nu'eting of the Society was

held in the usual place, President Illingworth in the chair.

Other members present: Messrs. BridAvell, Ehrhorn, Fjdla-

way, Giffard, Kuhns, Osboni, Pemberton, Potter, Swezey, and

Timberlake.

]\rinutes of previous meeting read and approved.

Mr. Swezey Avas a])])ointed a couunittee to interview the

Director of the Bishop Aruseum regarding co-operation in the

])rinting of The Proceedings.

Mr. Giffard was a])]X)inted a committee to confer with the

trustees of the Hawaiian Sugar Planters' Association relative

to financial assistance, the publication of the last number of

The Proceedings having left the Treasury with a large deficit.

Messrs. Bridwell and Swezey were appointed a committee

to draft resolutions embodying tlu> sense of the Society regard-

ing the disposal of "types" of Hawaiian insects.

* ]\Id(nii(is;iiis rifrhifi ^Marshall. Bulletin of Entomological Research,

VII, p. 197, 1916. Ritchie, Journal of the Jamaica Agricultural Society,

XX, pp. 316-318, 1916.
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ENT().\1()J>()GICAT. PKOGKA.M.

'Sir. 15i-id\voll exhibited a dividing instrument and a small

metal scale Avhieli lie had found very useful in mnking meas-

urements of insects.

[old Ilia pcrl'insi—]\lr. (liffard exhibited a collection of 35

specimens of this Cixiid taken at light at his place at 4,000

feet elevation, Kilauea, Hawaii, dui'ing two weeks. Other

insects were also taken. Psocids were abundant on one night.

Th rose IIS sp.—Messrs. Giffard and Timbcrlake rej)orted

taking this beetle at the Pali. ^Nfr. Swezev rcjiorted haying

taken it at lio'ht.
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Description of a New Species of Spalangia.

BY D. T. FTLLAWAV.
',1

In connection \\'ith the woi'k on the control of the hovn flj?

( Lyperosia ifrifans), the writer introdnced from the Philip-|

]Hnes in 1014 a Spalani^ia hred from honse fly and other

mnscid pn])aria. This species, which was multiplied and dis-j

tribnted thi-on^hont the islands, ]n'oves to be new to science,!

and is described herewith. '

S'palau(/i(i pli ili/)/)iiiriisis n. sp. I

5 Length 3mni. Black, the polished surfaces brilliant, tarsi
brown with black tips.

Head vertical, fairly long and thin, about twice as long as the
eyes, which are oval, flatly convex and hairy: surface smooth and
shining but marked with broad shallow punctures and almost as hairy
as the eyes. Face between the eyes broad, narrowing but little

toward the mouth; clypeal margin truncate; cheeks flat and as long
as the eyes; ocelli fairly large and arranged in an obtuse triangle,

the lateral members a little further apart than from the eye margin,
to anterior member about the same as to eye; a broad deep triangu-
lar groove on the lower part of the face smoothly surfaced, the
clypeal margin forming the base and the apex on a level with the
lower margin of the eye; a shallow punctate furrow from the apex
to the occipital margin passing through the anterior ocellus. Anten-
nae attached at the clypeus, at the basal angles of the groove; fairly

long, consisting of 10 segments; scape slender but somewhat clavate,

not reaching anterior ocellus, pedicel obconic about 4 in the scape,
1st funicle joint about equal to the pedicel, the next two joints about
as broad as long, the four following ones a trifle wider than long,

club undivided, not quite as long as the three preceding joints, blunt-

ly pointed and bearing short silvery hairs.

Prothorax fairly wide but narrower than the head and mesothorax
and rather long, narrowing into a fairly slender neck where the
prosternum advances in front of it, the two separated by a costate line;

the pronotum rugose and hairy, the neck less so. Mesothorax wider
still than the head, wider than long, the mesonotal surface polished

in front and behind more or less rugose and hairy with three large

shallow pits near the posterior margin, the lateral ones on a line

with the parapsidal furrows, which diverge anteriorly, becoming very
deep and broad; axillae smooth and shining like the scutellum and
separated from this by costate lines, the scutellum having a trans-

verse costate line in front of the hind margin and the suture between
it and the postscutellum costate. Propodeum nearly flat, median
anterior portion somewhat elevated; a longitudinal carina divides

Proc. Haw. Ent. Soc. Ill, No. 4, May. I'.ni.
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Figure 1, Spalaiujia pltllippiiicnsis. female; Fig. 2, female

antemia ; Fig. 3, male antenna. Fig. -i, Spalaiigia ('amero)tt,

female antenna; Fig. 5, male antenna.

it, in front passing between two ratlier large shallow pits and behind

flanked on either side by a punctate line or furrow; laterally the

pleura are separated by broad shallow grooves; the flat surfaces are

partly smooth and shining, but the mai^gins, especially posteriorly,

are shallowly rugose; hind angles of the pleura rather sharp.

Abdominal pedicel about twice as long as wide, attached beneath;

on the upper surface are half a dozen raised longitudinal lines, be-

tween which the surface is finely punctate.

Abdomen broadly oval and convex, smooth and polished; 4th seg-

ment the longest, twice as long as the 3rd or 2nd and more than
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twice the 5th; following segments still narrower; the 5th, 6th and
7th bearing long silvery hairs on posterior margin which extend ante-

riorly on the sides even to the first; anterior margin of this segment
very deeply indented above the pedicel.

Wings long and narrow; width less than one-third length; the

submarginal vein joins the marginal at about the middle; marginal
long, more than half the submarginal; stigmal and postmarginal very
short, the former with an uncus; disc ciliate outwardly from the junc-
ture of submarginal with marginal but basally bare; veins brown.

$ Head shorter, almost triangular in outline. The pedicel of

antennae is shorter than in the female, the 1st funicle joint long,

about twice the length of the pedicel, and the other funicle joints

all longer than wide, and pedicilate. There is not the large polished

area anteriorly on the mesothorax, only a narrow band so polished,

although the extent of this area seems to vary. The metathorax is

more rugose; the pedicel apparently longer, the 3rd segment narrower
in comparison with 2nd as also the 5th and 6th in comparison with
4th.

Differs from ((iiiivroiii in having the antennae stouter, the 1st

funicle joint more or less obconic, and shorter club.

DECEMBETI Uth, 191G.

The one lumdred thirty-fifth i-eguhir and twelfth annual

meeting- of the Society was held in the nsnal place, President

Illingworth in the chair. Other nienilxn-s present: Messrs.

Bridwell, Bryan, Ehrhorn, Eullaway, Giffard, Mant, ]Mnir,

Osborn, Pend)erton, Potter, Swezey, and Timberlake.

Minutes of previous meeting read and approved.

Mr. Giffard reported that the Trustees of the Hawaiian

Sugar Planters' Association had contributed $250.00 to the

financial assistance of the Society.

The committee on "types" reported progress. It was aug-

mented b}^ the a])pointnient of Messrs. Eullaway, Illingworth,

and Timberlake.

Beport (if the Secrelary-Treasurcr read and accepted.

KLECnoX OF OFFICKKS FOR 1917.

rrcsideiil ..W. B. B. Potter

Tice-P)-('st(l('Jit C. E. Pemberton
Sccrct(iri/-l'rrasiirer II. T. Osborn
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y. .\ '!'( ) M () I.< )( i I
( A L 1' I{( XiKAM .

Corn leafliopper panusUcs.— Mr. FuUaway i'('})oi-ted liaviiio-

reared a Drviiiid from the corn leafliopper. lie had previously

reported having' reai'ed all of tlu; sugar cane leafliopper eg'g-

parasites from corn leafhopcn- eggs, so now he has reared all

of the sugar cane leafliopper parasites from the eornhopper.

They do not breed nearly so extensively in the latter as they

do in the former, however.

Manila Loa insects.—Professor Bryan exhibited a few in-

sects collected from ice-water pools at the summit of ^launa

Loa in August. These were determined by Mr. Swezey as fol-

lows :

Hymenoptera

3 Psamniochares lactuosus (Or.)

1 Limneriuin hlacl-hiiri Cam.

1 Pteromalid.

Odonata

1 Anax Junius Drury.

Coleoptera

1 Scyninus notesrrns

Diptera

1 t^ai-cuplKKja paUincrrts Thorns.

1 Frontina nrchippivora Will.

2 Lyperosia irritans L.

3 Borhorus sp.

(! Small Diptei-a, 3 s])ecies.

Hemiptera.

3 Nysiu^ delectus White.

2 Nysiiis sp.

3 Wingless bug (nymph) 'i

1 Mirid.

Arachnida

1 Small s])ider.
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Exhibition of 'Types' of Some Recent Hawaiian Lepidoptera.

BY OTTO II. SWEZEY.

The "types" exhibited are of 41 species of moths described

bv the writer in recent years. At the times of description no

mention was made of the location of the ''types". They are now
segregated for the purpose of depositing them in the Bishop

Museum. K^one of these species have been hitherto represent^

ed in the Museum collections.

Herewith is a list of the species together with references to

their descriptions. Those marked with an asterisk (*) have

"•paratypes" in the author's collection ; those marked with a

double asterisk (**) have "paratypes" in the cabinets at the

Hawaiian Sugar Planters' Association Experiment Station

:

N^esainipfis nctrclli Proceedings of the Hawaiian

Entomological Society, II, 5,

Pg. 2T0, 1918.

Nesamipfis laysan ens-is Op. cit., Ill, 1, Pg. IS, 1!)14.

Plmia giffardi- Op. cit., II, 5, Pg. 270, 1918.

Hydriomena giffardl Op. cit., II, 5, Pg. 271, 1918.

HydriomciKi roscata''^" Op. cit., II, 5, Pg. 271, 1918.

Gcnop/iaidis Iralii" Op. cit., 11, 8, Pg. 108, 1910.

Cryplohltihcs (d'tcna'''^' Bull. Ent. Experiment Sta., H.

S. P. A., 6, Pg. 24, 1909.

Oiiiiodcs tncyr'ickr 0]i. cit., 5, Pg. 24, 1907.

Oiitiodfs III iisicohr^ Proc. Haw. Ent. Soc. IT, 2,

Pg. 40, 1909.

Out lodes mala- Op. cit., II, 2, Pg. 74. 1!)()9.

Orn lodes anastrejdoldes" Op. cit., IT, 5, Pg. 272, 1918.

Oiiiiodes fulJairayi Op. cit., IT, 5, Po-. 272, 1918.

Oviiodes laysaiieiisis Op. cit.. Ill, 1, Vic. 19, 1914.

Pyraiisla iliennanloid'ls^-" Op. cit., IT, 5, Pg. 278, 1918.

Sroparia lyeopodiae'' Op. cit., TI, 3, Pg. 104, 1910.

iScoparia iieelarioides"" Op. cit., IT, 5, Pg. 278, 1913.

Aristoielia (jiganiea Op. cit., IF, 5, Pg. 274, 1918.

Thyroropa sapiiidicdla''' O]). cit., IF, 5, Vix. 274, 1918.

Proc. Haw. Ent. Soc. Ill, No. 4, May, Htl'
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.1 rcli-ij)s fnsroriiwreas

A irliips ,siihltc/i('n()i(l('s"""

7 urtrix son icincnind

Epagofje ureraixr'

Capua cassia"

Capua santalaia'"

Euh i/posiiioconni clralia''''

Euhyposmuconia tnnlclhi

Semnoprepia, fuscopu rpiircn

Semnoprepla fernu/i iica"

Petroch roa tnfasaata

Opogona purpurlcUa'^''

Opofjona apiralis'"

Ere II II efts pcincilhitiV'""'

(Iracildrid inalxiclhr

. (rracilaria liaiiirohi"

IGrarilariii (hihanhcilir

GrarUaria li ihisrclhr^

GracUaria urcraclhr^

Gracilaria. inrr<ina"

PhUodorla pij)l inicola'"

Bedell ia opUsiiieiiicUa"

1 Bedellla hoeli iiierielhr

Op. cit., 11, 5, Pg. 275, 1913.

Op. ('it., 11, 5, Tg. 270, 1 !>!.'{.

Op. cit., II, 5, Po-. 270, 191:;.

Op. cit.. Ill, 2, IV. 93, 1915.

Op. cit., II, 4, Pg. 183, 1912.

Op. cit., II, 5, Pg. 270, 1913.

()]). cit., IJ, 3, Pg. 105, 11)10.

Op. cit., 11, 5, Pg. 278, 1913.

Op. cit., Ill, 2, Pg. 94, 1915.

Op. cit.. Ill, 2, Pg. 94, 1915.

()].. cit., Ill, 2, Pg. 97, 1915.

Op. cit., 11, 5, Pg. 280, 1!)15.

Bull. Ent. Exp.'sta., H. S.

P. A., 0, Pg. 17, 1909.

Opj). cit., (*), Pix. 13, 1909.

Proc. Haw. Eiit. Soc, II, 3,

Pg. 89, 1910.

Op. cit., II, 3, Pg. 100, l')lo.

Op. cit., 11, 5, IV 278, 1913.

Op. cit., 11, 5, Vix. 279, 1913..

O]). cit., in. 2, Pg. 94, 1915.

Op. cit.. Ill, 2, Pg. 95. 1915.

Op. cit.. Ill, 2, Pg. ;»(;. i!)i.-,.

Op. cit., II, 4, ]V 184, 1912.

Op. cit., II, 4, Pg. 185, 1912.
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New Hawaiian Delphacidae.

BY r. ISLUIK.

(Eead December 14, 1916.*)

Dnriiio- the last twelve months considerable additions have

been made to onr Delphacid collections, several new species

have been captnred and our knowledge of the food-plants of

many species has been corrected or extended. This lias been

chiefly dnc to the energy of Messrs. P. H. Timberlake, O. H.

Swezey and AV. M. Giffard. Mr. Giffard has also procured

a small but interesting collection from the Island of Lanai.

This collection Avas made by Mr. G. C. Mnnro witl\ the assist-

ance of 11. Gibson and it brings the number of species known
from that island u]) to fifteen, and places it third on the list.

This indicates that the nund)er of s]>ecies still unknown from

the three lai-ger islands of Kauai, ^Molokai and ^laui is very

great.

The new species sh(nv the same degree of phallic differen-

tiation as do s])eeies previously described, in some cases they

are closely i-eliited to known forms but in others they appear to

be quite isolated. The Hawaiian species of Kcllsia have been

considered as foi-eign ; the four s])ecies belong to three distinct

ty]i('s which, without intermediate forms, cannot he conceived

as having any relationshi)). Two species, A", sporoholicola and

A', stiu'zciji. are closely related, and it is probable that one is

of local origin. f. Elsewhereij: 1 have ])ut ftu-ward the sugges-

tion that this ]ihallic differentiation represents a differentiation

of the germ-plasm and, although T have given the subject con-

siderable thought, I can offer no better reason. I believe that

one of the first steps in species formation among Hawaiian

Delphacidae is a change of food-])lant. In nuniy cases this

will lead to isolation and may eventually lead to differentiation

of the germ-plasm. Mr. W. M. Giffard brought to my notice

the fact that certain s])ecies feeding u])on more tlian one food-

* The captures, etc., have been brought up to date (February, 1917).

t Since this was written, A'. p<ilu<hitii Kirk, has been found to have
a wide range in the Pacific.

i Pro. Haw. Ent. Soc. Ill, 1916, p. 210.

Proc. Haw. Ent. Soc. Ill, No. 4, May, 1917.
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])lant have two or more forms. At Kilaiiea, Hawaii, Ncso.sydiw

ipuniocicoht is very common on Li/lliriiin tiKinlnniim 11. Ti. K.

and Sadleria sj). ; speeimcns from the foi-mcr ])lanl arc on the

average much darker than specimens from the hitter. In \\w,

same locality N. I)1(i(h-hunii from Clcntioiilid pamflorn and

Sfcriogyne has a distinct ,<2,reen tint when alive whicli is absent

from s])ecimens off of Piphn-iis.

Dnring a recent trip to Kilanea, Hawaii, ah)ni:' with .Mr.

W. ]\r. Giffard, we hatched ont several liuiidred nymphs of

Xcsosifdne Iroae Kirk, withont o-ettina; a single egg- parasite.

We also fonnd evidence that indicated that X. hjoe only ovi-

])osits in the yonng shoots hearing leaves and N. nihcscciis only

in the edges of the leaves and ])hyllodia. Mr. Swezey took the

eggs of N. l-oae-j)]n/Jlodii in the edges of ])hyllodia. The ovi-

positor of X. l-oac and A', nihesccii.s are <piite distinct, the for-

mer being smaller, very slightly cnrved, with ahont 25-^)0 fine

teeth along the dorso-apical half, the latter is larger, stonter,

slightly cnrved and recnrved, with about the same nnmher of

larger, square teeth along the dorso-apical half. 'I'he ovijtositoi-

of .V. riiJx'sreii.^ var. pulla is similar to that of the species.

The types of the new species described in this paper, as

well as those described in a previous paper,'" have been dejxis-

ited in the collection of the IIaw;iiian Sngar Planters' .Vsso-

ciation in ITonolnln, T. II.

(Jenns Li-uat.oua Kirk.

L. h'liiKic hiiKiiciisix snl)S]). nov. PI. \, fig. 1.

^ Dark brown, antennae, legs and base of abdomen lighter.

Tegmina dark fuscous, more intensely so down the middle; apical

two-thirds of costal cell (except a dark spot about one-fourth from

apex), subcostal cell and a mark in first two apical cells nearly color-

less; the clavus, a spot at fork of cubital veins and over the fifth

and sixth apical cells lightly fuscous; veins concolorous with mem-
brane, beset with very minute dark granules; wings light fuscous,

veins darker.

The genitalia are near to those of the subspecies kaiKiitiiNis, the

crook at apex of aedeagiis large, with its apex curved outward.

Length 2S> mm.; tegmen 3.6 mm.

TIal). Lanai, Kaiholena (G. G. Mnnro, Xovend)er, l!)l»j.)

This snb-species is closely related to L. Icliiiac Iraiiniois'is.

* Pro. Haw. Ent. Soc. Ill, pp. 168-221, 1916.
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L. le/niae oaliueiisi'^ ^Mnir.

A long series from various localities from Lanai (Mimro,

December, 1916). These show tlie same amomit of variation

as specimens from Oahu, ineliuling the immaculate red female

which possiblv may he a female forni of L. IcJukic lanaiensis.

There is also a form in which the markinii' in the middle of the

tegnien is mnch more extensive and considerablv tinged with

reddish l)rown. Some of these specimens may belong to L.

ohiae Kirk, as I believe that the division l)et\veen L. oliior and

L. lehuae is arbitrary.

L. lelntac haii'aiicnsis ^Imv.

Many specimens off Metrosideros collhm polymovplia, also

some nymphs l)red to maturity on Straiisfiia sp. Kilanea, Ha-

waii ((liffard and INFuir, .Tanuary, 1917).

Genns ISTesodryas Kirk.

N. auiUJesinac sj). nov. PL V. Fig. 2, 2a.

^ Slender, as in the typical subgenus. Head and legs white or

pale yellow ; face and genae between eyes, first segment of antennae
and a longitudinal line on second segment black or dark brown, a

spot on front coxae and a band at the apex of femora and base of

tibiae of middle and hind legs black or dark brown: thorax and
abdomen yellow, pronotum lighter than mesonotum, dorsum of abdo-

men and the pygophor fuscous. Tegmina hyaline, yellowish or light

brown at base of clavus and from base of costal cell across to

hind margin near apex of clavus, where the otherwise white dorsum
is dark brown, veins light except the apical halves of median and
cubital veins which are broadly fuscous; margins of apical half of

tegmina also fuscous; wings hyaline with light veins.

Pygophor similar in shape to X. cIcocariMtc; anal segment with a

pair of stout spines slightly curved and compressed laterally; geni-

tal styles similar to X. ein/niidv; aedeagus straight, cylindrical,

slightly larger at base than at apex, apex with a large curved crook
on right side and a smaller one on left, a nearly straight spine on
ventral side a little before the apex.

Length 2.2 mm.; tegmen 3 mm.

9 Similar to male; ovipositor dark brown and the pygophor
on each side fuscous.

ll;ih. ^'mianii Pali, Oahii ((Jiffard and Fulhiway, Xo-

vend»ci-. 191(;), six s])('('imens off A iilidcsiiKi phihipliyUuw.
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This 8])ecic'S cuiiics next to A. cuf/ciiidc \)\\\ is (iiiilc disliiici.

especially in coloration.

N. (•ugcniac Kirk. 1*1. \'.
f'iii'. '>, ,")a.

Four .sjxriiiicns fi'om Kailiolciiii and Kapaim, Laiiai (.Miin-

ro, I)(H'onil)cr). In ('(ilorafioii these eon form to N. eiKjcitiae

of Oahn hut the genitalia approaches to those of iV. (jlffardl;

eeiMaiii specimens of the hitter species from Waialiole, Oahu,

ha\'e the ii'euitalia a])])roacliini>- to N. eiif/oiiac and they hoth

ap])roach to X. clcaocarpi. The three species art> nearly re-

hited and l)est separated on color.

N. (A^csofJioc) (/i\i/()i)(' (Kirk.)

A series of mah's and feniales off Aididcsmn /ihil i/pli ijllnin

heside the go\'ei"nment road Kan, Hawaii, near the Kona
houndary. ((Jiffard and ]\rnir. .lannary, 1017).

A. ( ?\ csotlioc ) (jiihrh-i Mnir.

A series of males and females, hnt no yonng, off of Meiro-

siflcros! poli/morpha Gand. on the e(lge of the lava flow neai'

Waiaman, Hawaii, and one nympli l)red to niatni'ity off of

( }siii(iiilli us saixJii'lcciisis. ((liffard and Ainir, daunai'v, 1'.>1T.

)

.A\ (Xrsolhoc) Irni/l (Kirk.). Ph V, fig. ;l

Two females, one male and a nym])h whicdi i consider to

he this species, from Waialae A'ni, Oahn, ( Swezey, April,

lOK),) off OsDiantldis sdiidiriccii.sis ((rrayj. The type local-

ity is Waialna, Oahn.

Anal segment with short flattened spines with wide hase

;

genital styles with hasal half straight and apical half curved;

aedeagus long, thin, tnhnlar, apex pointed, a curved spine

from right side, ahout one-third from a]iex.

This s])ecies (>omes next to A', hohcdc (Kirk.).

A\ (X('s(d]i(}(') jiiilaiii (Kirk.). PI. V. fig. 4.

(5 Vertex, face and genae between eyes and clypeus brown,

vertex and genae speckled with light brown, face and genae below

eyes sordid creamy white with dirty spots; antennae light brown;
pronotum light mottled brown, darker brown on lateral areas and
on pleura; mesonotum dark brown between carinae, light brown on
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sides: legs yellowish or light brown, fuscous at apex of femora and
base of tibiae; abdominal tergites and phygophor brown, sternites
dirty white. Tegmina slightly opaque, milky, veins light with dis-

tinct dark brown granules somewhat irregular on apical portion, a
fuscous band from costal margin near base to junction of claval
veins and then to beyond middle of claval margin where there is a
darker mark, the basal border of the band fairly well defined but
the apical border fading out irregularly: a dark mark at contact
between radius and media, and from median cross-vein to apex, more
or less indefinite; wings whitish with light veins. The opaque, milky
appearance of tegmina and wings due to a waxy secretion and can be
removed with chloroform.

Length 3 mm.; tegmen 3.4 mm.

9 Lighter in color than the male. The band across tegmeu is

sometimes nearly obsolete, even in males, and the mesonotum be-

tween the carinae hardly darker than the sides.

Hab. Kaiholena, Lanai (G. C. Miinro, December, 1916).

off Os»unitJnis sandmcensis (Gray).

This species was originally described from one female in

bad condition from ]\[olokai. The present specimens ap])eai-

to me to be more distinctly marked and may prove to be dis-

tinct, bnt nntil male specimens from Molokai can be procnred

and the genitalia examined I consider it better to place them
nnder the same name. This species comes near to N. tern/i

and X. hoheae.

N. {Nesotlioc) macitlala ^Iw'w.

One female specimen from Kaiholena, Lanai ( Mnnro. l)e-

cend)er, 1910). Hitherto only known from Hawaii. Gonnnon
on lama (Maba saiuJirirensis D. C) along the government

road between Kahnkn ranch and Kona bonndary. Xymphs
also bred to maturity on leaves of OtoiuuiUnis stuKhrirensis.

(Giffard and Mnir, January, 1917.)

X. (Xt-sofhor) fief us (Kirk.).

A series of both sexes from Kaiholena, Tanai, off of Sut-

lovla (Mnnro, Decend)er, 1916). Hitherto only known from

Mani. In coloration darker and more fnscons than from the

type locality. The aedeagns is more acnte at ap(>x and tlie

s])in(' at side has a few minnte teeth.
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N. (A^esofJioc) )iiinin)i sp. iiov. I'l. \', I'l'j;. <•.

^ Face banded black and creamy white; the face and genae
between eyes, a band across face and genae one-fourth from apex
and a fine line at extreme apex black or dark, shiny brown, the
intervening- areas creamy white; clypeus fuscous: vertex, pronotum
and mesonotum mottled brown, darkest laterad of cariuae; antennae
black; legs light brown with darker longitudinal markings: al)domen
fuscous, lighter on base and on pleura. Tegmina slightly opaque and
milky, a sinuous black or dark brown longitudinal mark from base to

apex, covering base of clavus, curving to near middle of costa and
then toward apex of clavus, irregularly fuscous over base of radius,
media and cubitus; veins in base of clavus light with light granules,
otherwise veins dark with dark granules irregularly scattered: wings
hyaline, slightly fuscous, with brown veins. Anal spines short, flat.

broad at base: aedeagus figured.

Length 2 . 5 mm. ; tegmen 3 mm.

5 Similar to male in coloration: ovipositor dark.

Length 3.7 mm.; tegmen 3.9 mm.

Hill). Lanai 2,()()0 feet Qfiiiiro, Deceniher, 1\)H\) on

DodoHura v'lsrosa L. (aalii). The iiyiuphs are eharaeteri/ed

\)\ tlie blaek and white handed faee. The aedea<;\is is a modi-

fication of that of 2\. dryope.

Genns Ai>oiia Kirkaldy.

A. campylotliecae Mnir.

.1. hialcnsis :Sl\uv. Pro. Haw. Ent. Soe. 1910, p. 183.

A long series taken hv Mr. Timherlake (-Tnly, 1916,) shows

that there is no good distinction between these two species and

so the latter mnst be snnk.

^1. myoporlcoJa Kirk.

Taken on Pelea rolcanica. Kihmea, Hawaii, adults and

nyniphs. (Giffard and ^Fnir, Jannary, 191(>.)

A. sirezeyl Mnir.

One male and several females, one of the latter being ma-

cropterous, taken on ]\[ount Tantalns off Camj)ylotheca iiiarro-

rarpa (Timherlake, Febrnarv. 1917). They are of a more nni-

form brown than the ty])e. One male s])e(*imen from Kidionon,

Oahn, off Lythnon (Swe/ey, June, 191(;).
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Genus Xothorestias nov.

This genus differs from Xeso'esfins Kirk. liv having a sin-

gle median frontal carina, either simple or furcate. It stands

in the same relation to Nesorestia.'i Kirk, as Nesodryas Kirk,

and Nesosydne Kirk, do to Lcialolia Kirk, and Aloha Kirk.

N. hadin sp. nov. PI. V, fig. 9.

^ Antennae reaching to middle of clypeus, first segment more
than half the length of second: frontal carina furcate from middle,
the two carinae on basal half being near together. Tegmina not
reaching to middle of abdomen, reticulate and coriaceous.

Body and tegmina dark brown, darkest over frons and first and
second coxae.

Anal segment without spines; genital styles similar to Alolid

ipomocne Kirk, but with the "toe" and "heel" more rounded; aedeagus
near to that of Xcwir.stitis fUUicola Kirk., but with the dorso-basal

knob reduced to a blunt point, the cock's comb reduced to minute
teeth, the spine on right side near apex large, with its apex bent at

right angle, the spine on left side stout.

Length 2..5 mm.; tegmen 1 mm.

Ilah. Knliouon, Oahn. ( Tiniherlake, June, 1910.) One
specimen swept from ferns.

A female specimen (Swezev, Septemlicr, 1908,) from ISTa-

hikn, ]\rani, has a simple median fi-ontal carina and forms a

second s])ecies in this genns.

Genns ISTesosydxk Kirk.

N. pcle Kirk.

i^ymphs on Straussia sp. hred to maturity.

N. tlmherlal-ei sp. nov. PL \". fig. 14.

^ Brachypterous, tegmina not reaching to base of pygophor;
antennae reaching beyond middle of clypeus, second segment slightly

longer than first; frontal carina furcating about one-third from base.
Light brown, darker on head and thorax between carinae and over

lateral and posterior portions of abdominal tergites. Tegmina hya-
line, light brown, a dark mark at end of costal cell and another at

end of cubitus, veins slightly darker with small granules bearing
hairs. Anal segment without spines; gential styles curved, slightly

flattened, broad at base and narrowing to rounded apex; aedeagus
curved dorsad, apex rounded, a row of teeth over apex and along
dorso-apical half, four teeth on right side, from the medio-ventral
fourth there arises a thin, curved plate with serrated edge.
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Length 3.4 mm.; tegmen 2.3mm.

Ilii!). Oalni, W;iialiol(". (TinilK'rlakc, Aiii;iisl, 1!)1G), uiie

male off C i/rhntJra f/dnio/idiKi. This species is vorv distinct

hiiT a])|)eafs to he a (h'veloj.iiieut of X. ri/rlandrdr ^^lli^.

N. (iiimii'rdc sp. now l*L \', fiii'. 1.").

^ Brachypterous, tegmina reaching nearly to apex of abdomen;
antennae reaching to about middle of clypeus, first segment more

than half the length of second; furcation of frontal carina indefinite,

about the middle of face.

Light brown or yellowish brown, darker between carinae of head

and thorax; front legs with dark tarsi; abdomen dark except the

base, an indefinite mark down middle of dorsum and the lateral edges

of abdomen lighter. Tegmina hyaline, light brown, veins with minute

granules bearing small black hairs, veins dark over the middle third,

a small dark mark at apex of costal cell and another at the apex

of cubitus, the membrane over middle third slightly infuscate. There

is considerable variation in coloration, some specimens having the

dark areas on tegmina and body more intense and more extensive.

Width of pygophor about equal to depth, ventro-lateral edges pro-

duced into rounded process, medio-ventral edge with a minute spine;

anal segment short, without spines, medio-apical edge labiate; styles

small, narrowing to apex, slightly curved and converging at apex;

aedeagus short, slightly flattened laterally, base deep with the stem

very strongly curved, apex rounded, orifice on dorsal side near apex,

some minute teeth along dorsal surface.

Length 3 mm.; tegmen 2.3 mm.

2 Similar to male but generally lighter in color.

Length 3 mm.; tegmen 2.3 mm.

Ilah. Oahu, Mount Kaala, al^ont 4.000 iovi elevation.

(Timberlake, July, 1910). A long- series of both sexes and

one nymph off Gunnera petaloidea Gaud., mostly alone; the

midrib on the under side of old leaves. A uuile and female

on Pelea sp., one female on Copi-osma JoiujifoJia dray, and one

female on Su(fo)iia.

This speeies comes next to T. pcrJ/nisi Muir from NFaui.

N. iirsof/iDiiirrdc sp. nov. PI. V, fiu's. 10, 10a.

^ Brachypterous; antennae reaching to middle of clypeus or be-

yond, second joint double as long as the first; medio-frontal carina

furcating about middle; vertex longer than broad; first joint of hind

tarsus slightly longer than other two together; spur with sixteen

teeth on hind edge.

Blackish brown, carinae of head slightly lighter; pleura, legs, base

and a medio-dorsal line of abdomen lighter. Tegmina hyaline, ochra-



306

ceous-tawny, blackish at end of clavus especially so on margin and
vein, veins thick, concolorous with membrane, no distinct granules
but sparsely beset with black hairs.

Pygophor about as wide as deep; anal spines large, cultrate,

slightly diverging; genital styles small, broadest at base and apex,
apex truncate with the inner corner slightly produced; aedeagus
short, deep, compressed laterally, with a deep emargination about
middle of ventral edge, some five or six spines on left side near
apex and a longer row on right.

Length 2.9 mm.; tegmen 2 mm.

$ The female I associate with this species is tawny brown in-

stead of blackish brown, it has sixteen teeth on the tibial spur.

Length 3.9 mm.; tegmen 2.5 mm.

Hill). T^aiiai, Lanaihale, 3,000 feet elevation (Munro, De-

eemhei", 1010). This species coines between N. pcrJAnsi and

K. f/tnniri-ae.

X. dixjunria s]). nov. PI. V, fig-s. 12, 12a.

(5 Brachypterous; antennae reaching to middle of clypeus, pro-

portional length of first and second joints as 1 to 1.7; medio-frontal

carina furcate at extreme base; vertex longer than broad; first joint

of hind tarsi longer than other two together, spur about 3/4 the

length of first tarsal joint.

Head and thorax between carinae dark brown or black, carinae,

antennae, lateral margins of pronotum light brown or yellow; legs

light brown with longitudinal brown mark on femora; abdomen
dark brown with lighter markings on base and in medio-dorsal line

near apex. Tegmina hyaline slightly tinged with yellow, lightly fus-

cous from near base of costal cell to apex of clavus. where there is

a dark-brown mark, also a dark mark at apex of costal cell, veins

concolorous with membrane with a few minute granules bearing
black hairs.

Genitalia as figured. The aedeagus slightly curved with a flange

along each side with the edges deeply serrated.

Length 3.7 mm.; tegmen 2.2 mm.

9 The female I associate with this is slightly lighter in color

over the lateral portions of notum and the infuscation from base of

costal cell to apex of clavus is very faint. Proportional length of

first and second antennal joint as 1 to 2.3.

Length 3 mm.; tegmen 2.3.

llab. Lanai, male from north end <»f highest ridge, 3,000

feet, female from Lanaihale, 2,000 feet. This is an isolated

species; for the present T shall ])lacc it next to N. pcrl-'uh'^i.

N. lohcliae Miiii'.

Acdcaiiiis and genital stvle figured, 1*1. V, figs. T, 7a.
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N. asieJiac sj). ik.v. IM. \\ fi-.-. i:{.

^ Brachypterous, tegmeri not reaching to the base of the pygo-
phor; antennae reaching to the middle of clyi)eus, first segment more
than half the length of second; furcation of frontal carina about one-
third from base.

Pale yellow, fuscous between carinae of face and clypeus, over
lateral portion of abdominal tergites and on hind femora. Tegmina
hyaline, fuscous over the middle half. There is considerable varia-

tion of color in this species, the abdomen in some specimens being
nearly all fuscous and the thorax between carinae, especially of the
mesothorax, being fuscous; the tegmina also are nearly black in some
and in others the dark marking is confined to a mark at apex of

clavus and another at apex of costal cell.

Pygophor about as broad as deep, ventro-lateral edges produced in

rounded processes, medio-ventral area bearing a small, blunt spine;

anal segment bearing two large, flattened spines slightly sinuous and
diverging; genital styles small, slightly curved and slightly narrowed
at truncate apex. Aedeagus figured.

Length 3 . 2 mm. ; tegmen 1 . 8 mm.

9 Lighter in color, some specimens being almost immaculate;

but there is a similar degree of variation as in the male.

Length 3.2 mm.; tegmen 2 mm.

ITal). Oalni, .Mt. Kuala ( Tiiul)orlake, July, 1916),

4, ()()() feet c'le\'ati()U ; a sovies of iiialos, females and iijinplis

off Asiclia rcr((tr(>l(I<'s Gaud. This sjxrics is voi'v distinct. 1

consider that it comes next to .V. sIko-j)! ^Inir.

iV. soJfi s]). nov. 1*1. \\ fiii's. 11, Ihi.

^ Brachypterous, tegmina not quite reaching base of pygophor;
antennae reaching to middle of clypeus, first segment more than half

the length of second; furcation of frontal carina about middle, the
two carinae on basal half being near together and appearing as a sin-

gle thick carina.

Castaneous, fuscous over lateral portions of abdominal tergites.

Tegmina light ca-staneous, a small fuscous mark at apex of costal

cell and another at apex of clavus.

Pygophor deeper than wide, medio-ventral edge produced into a

point, medio-lateral edges roundly excavate; anal segment prolonged
on ventral edge where it is sublabiate, no anal spines; styles very
small, slightly curved, apices subacute; aedeagus large, long, tubular,

slightly curved, ventral edge of apex produced into two spines, the
left larger than the right, dorsal part of apex flattened vertically, a
few small spines near apex on ventral side and a couple on right

side.

Length 3.2 mm.; tegmen 2.2 mm.

2 Unknown.
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Hal). Oalui, Punaluu (Swezey, June, 1911). This species

is very distinct, the aedeagus not being closely related to any
of the described species. Along with N. palustris it shares the

distinction of having the ventral edge of the pygophor produced

into a large spine.

N. koehelci sp. nov. PI. Y, figs. 10, 10a.

^ Brachypterous, tegmina reaching to base of pygophor; anten-
nae reaching beyond middle of clypeus, first segment nearly equal to

second in length: frontal carina simple.

Stramineous, fuscous between carinae of head and thorax, and
over the sides of abdominal tergites. Tegmina stramineous, veins
slightly fuscous, a dark mark at apex of clavus and another at apex
of costal cell.

Pygophor wider than deep; anal segment with two short, broad
spines, their bases approximate and apices diverging; genital styles

broad at base, curved, narrow on apical third, the apices curved and
truncate; aedeagus short, flattened laterally, apex subcrassate and
bent to the left.

Length 3.6 mm.; tegmen 2 mm.

Hab. Oahu, Pnnaluu ( Swezey, June, 1911). This species

is very distinct, but I place it in the vicinity of N. sharpi.

I name it after Mr. A. Koebele, whose associations with en-

touiological work of our island is well kuowu to local ontoinolo-

gists.

N. hlach'huriii ^Iiiir.

One male taken at Pnnaluu, Oahu, by Swezey (June,

1911). Previously known only from Hawaii.

N. nephelias Kirk. PI. V, fig. S.

One male s])ecim(,'n from Lanai, Ilalelepaakai (Perkins,

Xo. 134, July, IS 94), which differs from the description by

having the carinae of the same color as the rest of the head

and thorax, the femora not striped and the two fuscous marks
on tegmina more extensive. The genitalia come near to those

of N. anceps and N. swezeyi.

A. nhjiircps sp. n(.v. PI. VT, figs. 33, 33a.

$ Brachypterous; vertex longer than wide, slightly rounded at

apex; antennae reaching beyond middle of clypeus, first joint to

second as 1 to 1.7; lateral pronotal carinae straight, diverging poste-

riorly, reaching hind margin; frontal carina forking near base.



3on

Head, pro- and mesothorax and front and middle coxae black,
antennae, carinae of clypeus, metathorax and legs ochraceous, a
round black spot on metapleura; abdomen black, base, on pleura and
a median mark on the hind margin of each tergite yellow. Tegmina
ochraceous, a black mark over apex of costal cell and a larger one
over middle of tegmen reaching to hind margin at apex of clavus,

veins concolorons with membrane, without granules. Genitalia fig-

ured.

Length 2.(i mm.: tegmen 2 mm.

9 There is one specimen which may be the female of this

species but the thorax and carinae of head are ochraceous and the
black in middle of tegmen not so extensive.

Length 3.1 mm.; tegmen 2.3 mm.

Hal). Liuiai, 2, •'><)() feet clcx-atioii (Mniii-o, Fchniai-v,

It'lT). This species eoiiies mwt to ^V. (iiiccps Aluii-, hut it also

^ shows affinities with Alalia iponiocac Kirk, and .1. inyopurl-

cola Kirk.

N. f iilla iraifi Idiuiiciisis siih^]). nov.

The genitalia of this sub-species are similar to those of -^'. cj/n-

thodis and r\'. fiilhiirdi/i. In coloration it is nearer to the latter, but

uniformly darker. The tegmina are slightly opaque and milky white

with brown veins and granules.

Length 1.7 mm.; tegmen 1 mm.

Hah. Waiopaa, Kaiholena, Lanai OFnin'o, December,

191 G), off Cyafhades.

N. I'aillaidlac Ivirk.

Xiuneroiis on UaUJardla ah)ni2,' i>overnnient road some three

miles from \"olcano House, Kilaiiea. One macropteroiis female

among them. (Giffard and Mnir. Jaiiuarv, 1917.)

N. luinidfa sp. nov. PI. ^", fig's. 17, r7a.

^ Brachypterous; vertex longer than wide, medio-frontal carina

simple but thick at base; antennae reaching to about middle of cly-

peus, first joint half the length of second; tibial spur with ten.

teeth.

Light ochraceous-buff ; between carinae of head and thorax fus-

cous black; a spot on pleura and a longitudinal mark on femora

dark; abdominal segments with darker markings over the lateral

areas. Tegmina light ochraceous-buff, a fuscous mark at end of

costal cell and another at end of clavus; veins concolorous with

membrane; a few minute granules bearing hairs.

Pygophor a little deeper than broad, medio-ventral and lateral

edges without projections; anal spines large, bases near together.
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slightly diverging towards apex; aedeagus small, with a large barb
at the apex; genital styles small, slightly narrowed in middle, apex
obliquely truncate, inner corner slightly produced.

Length 2.3 mm.; tegmen 1.5 mm.
$ The female I associate with this male is similar in color.

Length 3 mm.; tegmen 2.3 mm.

irab. Lanai, north end of highest ridge, 3,000 feet eleva-
lK»n. This .species is isolated ; it may come near to N. palushis
Ivirk. of which I have only seen a female.

Genus Kelisia Fieher.

The four sj^ecies of this genus recorded from the archipelagc.
]i;iv<' the face slightly broader and the sides more arcuate than
m the ty])('- s]KX'ies. The cndemism of these insects is doubtful.

A', sporoholicolfi Kirk. 1*]. V, figs. 21, 21a.

Anal segment sunk into dorsal edge of pygophor, spines on ,

ventro-lateral edges large, thick, with blunt apices; genital styles i

"leg-of-mutton" shape with blunt apex (viewed in situ they appear
much more slender; the figure is from specimen mounted in balsam);
aedeagus long, thin, tubular, apex acute, orifice on ventral side one-
third from apex; from a dorso-median position arises a small ser-
rated crest.

K. sirczeyi Kii-k. PI V, figs. 20, 20a.

Genitalia similar to A', .^iioioholicnhi Kirk, but the aedeagus more
slender, orifice nearer to apex, the dorsal crest replaced by a few
teeth, and the genital styles more slender.

Female similar to male, with two distinct black marks on the
abdomen, one on each side of the ovipositor near the apex, ovipositor
brown.

The ty])o locality is Ivalihi, Oaliu (S\veze_y, March, 1900),
but recently it has been taken at Xuuauu Pali (Timberlake
and Swczcy, October, 101 C) (diffai-d, Xovcmber, lOlG), off

Eragrodis rariahilif< Gaud.

K. /xil 11(1 inn l\irk. PI. V, figs. IS, 18a.

Pygophor deeply emarginate on dorsal edge where anal segment
is sunk into pygophor; anal spines acute; genital styles short, widest
at apex and base, apex truncate; aedeagus small, tubular, basal half
larger than apical half, dorsal surface of basal half corrugated.
This is very distinct from the former species. Taken by Mr. Fulla-
way in Laysan Island.*

* Now known from several places in south and southeastern
Pacific.
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Spur tectiform, hind m;irgin with numerous small teeth. Tegmina
not reaching to middle of abdomen.

^ Light brown or stramineous; antennae dark with a longi-

tudinal light mark, legs with longitudinal darker marks; fuscous over
the lateral portions of abdominal tergites and sternites; genitalia

dark brown. Tegmina stramineous, veins concolorous with mem-
brane, a small dark spot at apex of clavus.

Pygophor subquadrate, lateral edges considerably produced; anal
segment sunk into pygophor, each ventro-posterior corner produced
into a strong spine with blunt apex; genital styles strongly diverging,

strongly bent about middle; aedeagus straight, tubular, with apical

portion strongly incrassate and beset with teeth.

Length 2.3 mm.; tegmen 1 mm.,

9 Lighter in color, slightly infuscate between carinae of head
and thorax; antennae light with two dark, longitudinal marks, longi-

tudinal marks on legs more distinct; neuration of tegmina lighter

than membrane; five more or less distinct light marks down dorsum
of abdomen.

Length 3.3 mm.; tegmen 1 mm.

Ual). Oahii, Palolo Valley (Tiiuberlake, July, 1010),

Kuliotiou (Swezev, June, 101(5)^ off Ercufrostls rarhihiJh

Gaud., which is called l\v the Hawaiians "'enioloa".

Homopterous Notes.

BY F. Ml^K.

The material ])ertaiuiuii- to these notes forms ]>art of the

material collected by memhers of the staff of the JTawaiian

Sug'ar Planters' Ex])eriment Station duriiiii' the coui'se of eco-

nomic work in the Malay and Oriental regions, also material

helonging- to Prof. C F. Baker of Los Banos, Luzon, P. I.

The types of new s])ecies have been jJaced in th(^ collection of

the H. S. P. A. Experiment Station.

The interesting feature of this work has been the finding

of several species so widely distributed. Krlisia pnluduni Kirk.

hitherto only known from the Hawaiian archij^elago is now
known from several localities in the south, southwest and west

Pacific. DrJpliarodcs (indcyldn (Kirk.), wliicli is most likely

tlie same as DclpJui.v sofdcsccns Motsch. fi'oiii ('(vlon. is now

* Pro. Haw. Ent. Soc. in, pp. 168-221, 1916.

Proc. Haw. Ent. Soc. Ill, Xo. 4, May, 1917.
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Plate V.
Figure 1, Leialo/ta Ichuae lanaiensis, aedeaeiis.

2. N'esodri/as antidesmae, aedeagus; a, genital style,

3-
'*

terryl, aedeagTis. .
4^- " piilani, aedeagus. m
•"^-

''
eugeniae, aedeagus; a, genital style

C-
''

nrum'oi, aedeagus.

7. Nesosjjdne loheliae, aedeagus; a, genital style.

8-
''

nephelias, aedeagus.

9. NotJiorestlas badia, aedeagus.

10. Nesosydne koehelei, % view of pygoplior

;

a. aedeagus.

11- "
sola, VL> view of pygophor; a, aedeagus.;

12. "
disjtinda, iu]l view oi pjgo-phor;

a. aedeagus.

1'^-
"

aslellac, aedeagus.

l-l-
'"

tiiubcrJdl-ci. aedeao-us.

!•"'• "
f/UHncrdc, aedeagiis.

l^'-
"

iicsogunnerae, aedeagus side view;

a. end view.

^7.
'''

liamata, aedeagus side view;

a. ventral view.

18. KehsKi /Hiludinii, aedeagus; a. genital style.

19. " enioJud. aedeagus; a, genital style.

20. '' sirczcyl. aedeagus; a, genital style.

21. " sporohulicola,. aedeagus; a, genital style.

Aiiecfopid tihnfo, pygoplior, side view;

a. genital style; h. aedeagus.

Delpliacodcs ferri/l. ])ygo|)lior, full view.

24. "
iiicndidiiaJis, pygophoi-, full view ;

d.. aedeagus.

2."». Phyllodhids miitcri. aedeagus; d. genital style.

l^K Dirrdiiofropis fuscifroiis. ])vgo])li()r, full view.

2/. Pci'l-i nsiclld jhscddosiiK'iisis. ]n'g()])li()i', ^/^ view.

28.
'*

f/ioni psniil
. pygdplior, riglit half, full

\'iew.

29. Pliyllodhnis pdiic/dhi. geuital style.

'>0. Pcrl'insii'l/d j iisci pcmits. aedeaii'us.

•>1.
"

(//dinnilcidd. aedeagus.

•52. " uidiiihic. ])_vgophor, ^4 view.

•lO

l-y.
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Plate VI.

Figure 33. Xesosijdiic iu(/roceps, pygoplior, full view;

a, aedeagus.

'34. Dicninofropis cognata. pygoplior, full view;

a, aedeagns.

3."). JJclp/iacodes anderida, pygoplior, full view.

36.
"'

cervina, pygoplior, full view.

37.
"" propinqua, aedeagus.

38.
"' ncopropinqua, aedeagus.

39. i^tcnocraniis acjamopsyche, aedeagus.

40.
"

pli.ilippiiieiisls, avdvn^ni^;

a, genital style.

41.
''

iicopacifirus, pygoplior, full view.

42.
"

iil(/rifron.s. ])ygoplior, % view.

43.
''

haJiCri, ])ygoplior, full view.

44.
'^

ialiraucihKls. pygoplior, % view.

45.
"

pseudopacificus, pygoplior, ^ view.

4(). J^Jiijllodiinis )il(/roiiiacu]osiis, pygoplior, -y^ view.

47. Delphacodes hakcrl, jiygoplior, full view;

a, side view.

48. Dirranol lopis fiisciraiidafd . pygoplior, full view;

(I. genital style; /;. aedeagus.

4!). k'clisla fichcrl. ])vgo])lior, full view; a. actleagus.

")(). Sfc)ioci-(in Its hiti'us, ))ygo])lior, full view.

r>l. Sardid hniiinift. ])ygo])lior, full view; a, aedeagus.

r)2. Kcllsifi l,-irl,-aldi/i . aedeagus; a, genital style.

')']. Didpli(tci)d('s IdcfcjX'inns. ])yg()])lior, full view;

a. aedeagus.

54. M('(jam r I IIS (ilhieoUis, pygo])lior, full view;

a., side view.

55. D(dplidcodcs in</n pciniis, ])ygoplior, full view.
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known from several spots between Fiji and China. Othei-

species have au equally wide range.

In working over a collection of Delphacidae from different

zoological regions one soon notices that there are numerous

cases of parallel development, both in structure and coloration,

which has no phvlogenetic significance. The expansion of the

legs in Asiraca and Fliyllodinus. and of the antennae in

Asiraca copicerus, Delphax and Puroliita, the reduction of

both wings and teginina, are a few such cases in structur(\

In coloration it would be possible to draw up a long list, of

which the following are a few : Light carinae of head and

thorax with darker intercarinal spaces ; light spots on the

face ; light i)ronotum with dark mesonotum ; a dark spot on

metapleuruni ; rings and longitudinal marks on legs; a median

mark down frons, vertex and thorax ; a dark mark at end of

clavus and at end of costal cell ; these marks are often joined

l)y an ill-defined band; and the "crescent" pattern on apical

half of tegmen. This last consists of a mark from costa over

cross-veins, along hind apical nuirgin to apex or beyond; this

pattern with an increase or decrease of infuscation, with hya-

line spots at the end of the apical cells and with the other

apical veins also fuscous, forms the markings of a great num-

ber of species of which the following list is but a few: Stohaera

concinna, Sogatopsis praifi, Baiiihiisihatii.s alhoUncatiis, Del-

phax crasulcornis, Perlxlnh'ieJla rariefpita, P. pallidula. Pliyllo-

(llnvs 'Utaraoensis. Aticrlopia mdndane, Kelisia ficlx'n, Bake-

rella niarnlafa. DicnDiofropis l-ocJx'Jci. D. psciidonididls, Pcre-

grinus maidis, DelpJi acodes J'nidxrta.

I caunot accouut for these cases of ])arallel (kn'elopment

on any utilitai'iau ]»riu('ij)al and if I must classify the pr(X'ess

it must be under some form of orthogenesis, which may give us

a name but not an explanation.

Before the s])ecies of the genus Deipliacodes and its allies

can be straightened out it will be necessary to make more use

of the genitalia than has been u]) to the ])resent ; not only the

pygojihor, anal seginent and genital styles but also the aedeagus

must be used. The last-named organ, I believe, will give us a

better idea of I'clationslii]) fluin any other single character.
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.Moasnreniciirs nrc made from ajx'x oC licad \n vciil. and

fi-oiii tlio base lo the apex of one l('<;'iiicii ; in nicasnrin^' the

tai'sal joints 1 liavo taken from the l>asc of llu- first joint to the

hase of the second joint and tlien to the a])e.\ <d" the third joint,

thns th(> s|)ines at the a])ex of the fii-st joint ai-c not incdiuh'd

in the h'niilh of that joint.

DELPITA(M1)AE.

(lenns Dicraxotropis Fieh.

D. fiisrifivns (Mnir). V\. V, fig-. 2{\.

Pcd-liisiclla fiisrifrons Aluir. II. S. P. A. Ent. IJnll. it.

(1910), p. 11.

This was originally described from a single female. T n()W

have males and females from the same locality. The second

segment of the antenna is cylindrical. It comes next to D.

ps('iido)iiai(]'is'^ ( Kirk.).

D. kochclci (Kirk.).

Foi'nierly known from Fiji, (^neenshmd. Philippines and

Java, now known fi-om Porneo. New (niineu and ( \'ram

Island.

D. iniilrl Kii'k.

One male s])ecimen from Formosa ( .Mnir, .lannary, 1916)
;

Lnzon, Los Banos (Bakei- coll.). Formerly known from China.

Java and Borneo.

D. coffnafd s]). nov. PI. VT, figs. o4, '54a.

^ Brachypterous; tesmen reachine: to base of seventh abdominal

segment, neuration normal. Length of vertex equal to the width at

base; medio-frontal carina forking level with lower margin of eyes:

antennae reaching near to the middle of clypeus, cylindrical; lateral

carinae of pronotum divergingly curved, not reaching hind margin;

front and middle tibiae and femora not flattened; length of first

joint of hind tibia equal to the other two together, spur slightly

longer than first tibial joint, broad, laminate, many minute teeth on

hind margin.

Ochraceous-tawny, a few very faint spots on face, the apex of first

and base of second antennal joint dark, carinae of thorax slightly

* In H. S. P. A. Ent. Bull. Ill, on page 136 fourth line from end

read Plate XIII for Plate XII.
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lighter, a round, brown mark on metapleura, abdomen dark on lateral

portions, pygophor and styles dark brown. Tegmina hyaline, light

ochraceous, a black mark covering the apical cells, veins concolorous
with membrane, without granules. The genitalia figured.

Length 2 mm.; tegmen 1.3 mm.
9 One female from Baguio which I associate with this species is

of a uniform liver brown.
Length 2.5 mm.; tegmen 1.4 mm.

Hal). Qneen.slaiul, Cairns and Brisbane (Perkins and

Ivoebele, 1004); Fiji, Rewa (March, 1906, Mnir) ; Luzon,

P. I., I)('niiuet, Ijagnio (Baker), ]\[onnt Benahao (]\Inir).

\\\t\\ the exception of the normal k^i>s and nenration of

teii'niina this species shows ck>se affinity with PliylJodums ni-

f/iotiiandosus Mnir and its allies. It is probable that the spe-

cies of the i>enns Pli i/lhxilinis are ])(dyphyletic.

D. fu.sric(ni</(if<i s]). nov. Bl. VT, fig'S. 48, a, b.

^ Light buff, pygophor and styles fuscous brown. Tegmina
light buff, opaque with a thin waxy secretion, veins concolorous with
membrane, granules minute and concolorous with veins; wings hya-

line, veins yellowish. Genitalia figured.

Length 2 mm.; tegmen 2.6 mm.

9 The female I place with this species is brachypterous and
also uniformly light buff.

Length 2.6 mm.; tegmen 1.3 mm.

Tlab. Luzon, Los Lanos (Mnir, Septend)er, 191.")). This

uniformly colored s])ecies is easily i-ecognized by the male

genitalia.

D. rcrrina sj). nov. IM. \'T. fig. 3(i.

^ Length of vertex equal to width at base, apex slightly nar-

rower than base, carination of the usual ltU'r<nii)tr<)itl>< type but the

median carina nearly obsolete; length of face nearly twice the

width, sides subparallel sided except at base between the eyes, where
it is slightly narrowed, median carina forking slightly before lower
margin of eyes; antennae reaching to the middle of clypeus, second
segment nearly twice (1.9) the length of first; hind tarsus a little

shorter than tibia, first tarsal joint 1.5 times the length of the other
two together, spur about two-thirds the length of first joint, moder-
ately wide, with about 25 small teeth on hind margin; lateral prono-
tal carinae divergingly curved, not reaching hind margin of pronotum.

Burnt sienna or light chestnut, four pair of lighter spots on frons,

carinae and some spots on the lateral portion of pronotum lighter;

abdomen chestnut brown, lighter on pleura, the hind margin of some
segments and a narrow mark down middle, genital styles dark brown.

Tegmina hyaline slightly tinged with ochraceous, veins to cross-

veins light ochraceous, ajHcal portion fuscous, granules small, con-



colorons with veins, a fuscous mark on hind margin at apex of ciavus.

Length 2.7 mm.; tegmeu 3.4 mm.

5 The two specimens of females that I ])lace with this species

are similar in build but slightly darker in color, the neuratlon of

tegmen being fuscous from base to ai)e.x. The pygophor is dark but

the lateral plates light.

Length 2.8 mm.; tegmen 3 mm.

IhiU. Luzon, Lds IJaiios (Miiir. Scptciiihcr ), oiic male and

two fciiuilcs.

Gcims Pll Vl.l.ODIMS \\ 1).

/". iil</r(>)iianil(>siis sp. iiov. PI. \\, i\ix. 4»>.

^ Head as wide as thorax; vertex wider than long; medio-

frontal carina forking near middle; antennae reaching to middle of

clypeus or beyond, second segment slightly clavate; first and second

femora and tibiae distinctly flattened but not so wide as in /'. iirrntliis

V. D. ; tegmina reaching to pygophor.

Dark brown; lateral areas of pronotum, carinae of head and

thorax, second joint of antennae, spots on frons, base and apex of

femora and tibiae, hind tarsi and along hind tibiae, base of abdomen
and anal tube lighter brown or yellowish. Tegmina hyaline, very

light brown, fuscous over apical area, veins white with distinct black

granules each bearing a white hair.

Pygophor short dorsally, long ventrally, aperture longer than

broad, medio-ventral edge forming a small quadrate lip; anal segment

large, with a long, curved spine at each apical corner; styles long,

thin, diminishing to apex, slightly sinuate; aedeagus complex, thin

at the base, the apex forming a large barb with the corners pro-

jecting basad, that on the left forming a curved spine, that on the

right a longer and thinner spine with a shorter one near base.

Length 2 mm.; tegmen 1.4 mm.

9 Similar to male in coloration.

Length 2.7 mm.; tegmen 1.7 mm.

Hal). Luzon, Los Banos (ty])0, Muir, S('])t('iiil)ci-, 1!>L">),

^It. ^Maqniling (Baker) xrvy li-ilit in color; Painia, T.aloki

Puvor (]\rnir, 1900) sli_<ilitl_v liiilitcr in color than the rvpc,

otherwise typical.

P. mufcrl sp. nov. PI. V. fia,-s. i^"). a.

^ This species is similar to /'. iiifinnnncithistis Muir except in the

genitalia. Medio-ventral edge of pygophor with very small lip, lateral

edges produced below anal segment and partly embracing it, spines

on anal segment small; genital styles small with a small prong on

outer edge near apex; aedeagus also differing from /'. ninnniKiciihixii.s.

Length 2 mm.; tegmen 1.4 mm.



320

Hal). Formosa, Daiinokko ( .\hiii-, Saiitev, January,

1916), swo])t from grass.

/''. pnnciaia s]\ ii()\-. PI. V, fio-. 20.

^ Except in genitalia this species is structurally the same as
/'. nif/rnnmciilosiis Muir. Color also similar except that the vertex,

thorax between carinae and lateral margins light brown, thorax later-

ad of carinae dark brown; frons, clypeus and antennae fuscous, frons

with light spots.

Medio-ventral edge of pygophor produced into a small quadrate
plate wider than long with the apical margin roundly emarginate,
lateral margins of pygophor slightly sinuous; apical corners of anal

segment each with a long, thin, curved spine; genital styles broad
on basal two-thirds, apical third thinner and twisted; aedeagus with
spine on right side small, acute, left side longer, curved.

Length 2 mm.; tegmen 1 mm.

Ilab. F(H-mosa, Daimokko (Aluir, Jaiuiarv, 191(3). Swept

from o'rass.

P. h(Z())ie)ifiis jNIuir lias the first and second pair of femora

and tibiae much wider and more foliaeeons than in P. nervatus

V. J), and T think it represents PJaii/hrarJiys! Biernian. The
latter name is preoecn])ied in JlctcropU'vn (Stal, 1860) hnt

as it is likely to he a synonym T refi-ain from creatino' a new
name.

Genus Smickotatodelphax Kirk.

S. l.-'nl-ahlji'i s]). nov.

$ Testaceous; abdomen, with the exception of the base and
pleura, fuscous. Tegmina light testaceous, veins concolorous with
membrane with a few minute granules; margins of tegmina slightly

incrassate and lighter in color.

Pygophor about as wide as deep, dorsal edge deeply emarginate
where the anal segment is sunk into it, the corners of the emargi-
nation simple, not produced or turned down; anal segment small, ven-
tral edge of apex produced into a small point turned ventrad; genital
styles very similar to .S'. prrkiiisi.

Length 1.3 mm.; tegmen .fi mm.

Halt. da\a, liohan ( .Afnir, 1907), one male swept from
ii'rass.

This is vei-y close to the type sjx'cics hut the shape of the

py,i>T)])h()i' makes it easily recog-nizahle. Kirkaldy's measure-

ments (if S. pcrlins'i is given as l^A mill. l)ut the true meas-



iirciiiciil is llic siiiiii' as this species. Tliev ai'e the stiialh'st

I)el|)haei(ls I am aetiiiaiiile(l with.

(ieims Stk.\()(1;.\.m s Fieh.

Some (if the species uikKt this i;cmis appear to helouii' to

S()(/(t/(i Histanl, hilt until 1 can exaiiiiiie the type s])ecies (S.

(loiK/licrl i/i l)is1.) I caiiiKit ])hice them correctly, as some of the

ci'itieal characters of this and other o'eiiera are omitted in Dis-

tanf's (h'scri|)tions and fii^ures.

N. hdl.wri s]). no\-. PI. VI, fiu'. 4:1.

A*^'. parificiis ^hiir not Kirk., IMiil. Jour. Sci. I'.Hf., Sec D.

vol. xi, Xo. <i, ]i. ']S-2.

^ Width of head including eyes to length of head and thorax

1 to 1.90; width of face to length 1 to 2.90; first segment of an-

tenna to second as 1 to 2. Spur with many (2.")-30) small teeth on

hind margin. Vertex longer than wide, base wider than apex: sides

of face nearly straight, base slightly narrower than apex.

Buckthorn brown (Ridgway standard), a white median line down

head and thorax, blackish on face between carinae, a small black

spot on mesopleurum, claws and spines on legs black; abdominal

tergites ochraceous orange, anal spines fuscous. Tegmina hyaline,

slightly tinged with buckthorn brown, darker over clavus, claval

margin whitish, veins darker, granules very minute; wings hyaline,

veins brown.

Apical corners of anal segment produced into wide, apically

rounded plates with a small, slightly curved, blunt spine at their

inner base; genital styles truncate at apex with an acute process

arising from the hind margin of apex; aedeagus simple, slender,

slightly curved.

Length 2.5 mm.; tegmen 3.6 mm.

9 Unknown.

Tlal). Luzon, Los Bauos, on i^rass (Baker, Mnir), Laiiuio,

Bengnet (Baker coll.).

S. iirojxirlficiis s]). nov. PI. \"L fig- 4L

^ In structure similar to N. Ixikcri, the first joint of antenna a

little longer in comparison with second (1 to 1.70). In color similar

to N. Jxilcvri but the white line down thorax and vertex continued

down frons. Anal spines broad, obtusely pointed; genital styles

simple, apex acute, narrow, a small knob at base; aedeagus tubular,

thin, with three small curved spines about middle of dorsal surface.

Length 2.8 mm.; tegmen 4 mm.
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9 The groove down pygophor narrow, posterior edge of pygo-
phor slightly emarginate; lateral plates narrow, subequal in width,
except at base where it is narrower, apical margin deeply emargi-
nate, leaving the corner projecting; ovipositor sheaths narrow. Sim-
ilar in color to male.

Length 3.6 mm.; tegmen 5 mm.

Hal). Aiii])()ina (type); Pa])na, Laloki River (Miiir).

This is tlic siiii])]('st form of the Malay species that I have
studied.

N. iiif/rifroDs sp. iiov. PI. Vr, fii>-. 42.

^ Width of head including eyes to length of head and thorax
1 to 1.6; width of face to length 1 to 2.5; first joint of antenna
to second 1 to 2.4; otherwise structurally as in S. neopacificiin. Thorax
buckthorn brown, carinae of face and a median mark down thorax
and vertex lighter; face between carinae, genae below eyes and
clypeus between carinae black; a minute black spot on pleurum;
spines on legs and teeth on spur black; abdomen ochraceous orange,
genital styles brown. Tegmina hyaline, light buckthorn brown, darker
over clavus, veins darker with minute granules, claval margin whit-
ish; apical veins blackish spreading into fifth and sixth apical veins.

The apical corners of anal segment are brought together making
segment diamond shape, the spines long, thin, ensate and curved;
aedeagus curved, ensate, slightly flattened laterally, resting between
the anal spines.

Length 2.6 mm.; tegmen 3.5 mm.

2 Much darker than male, the abdomen nearly all black, tegmina
darker with most of the veins blackish. Ovipositor sheaths narrow,
laterally flattened on apical half; groove narrow; lateral plates small,
inner margin arcuate, entire.

Length 3.6 mm.; tegmen 4 mm.

Hah. Formosa, Kaiisliii-ai Oliiir. 191G), swept from
reeds.

S. jKicificiis I\ii'k.

2 Lateral plates about one-fourth length of pygophor. narrow,
edge emarginate at middle, the plate elevated at that point.

S. a(/(niioj)\//fh(' Ivirk. PI. VI, fi<>'. -TO.

2 Lateral plates of female nearly half the length of pygophor,
narrow, margins entire.

>^. /)s('ii<li>/)(iclflcns .Muir. I'l. ^"I, fiii'. 45,

Male genitalia figured, female with apical edge of pygophor
medianly emarginate, latero-apical portions forming small, blunt,
conical projections; ovipositor sheaths narrow; lateral plates reach-
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ing about one-third along pygophor, basally wide, apically graduating

to a point, a deep emargination near base.

S. jili Hi ppliicDsis s]). iiov. IM. \' I , i"\i>;. 40.

^ Antennae reaching slightly beyond base of clypeus, second

joint ?>.2 times the length of first: first joint of hind tarsus as long

as the other two together, spur as long as first joint, wide, laminate,

with minute teeth along hind margin.

Ochraceous-buff. fuscous or black between the carinae of head and

slightly so on the pronotum, a round black spot on lateral margin of

pronotum, slightly fuscous between the carinae of mesonotum, legs

darker ochraceous with a longitudinal mark on femora, more distinct-

ly so on hind femora: abdomen dorsally dark, lighter at base and

along middle, pygophor and styles dark brown. Tegmina hyaline,

veins colorless on basal half, brown on apical half.

Length 3 mm.: tegmen 3.6 mm.

9 Unknown.

Hill), l.iiznii. W I., .Mdinit MiKniiliiiii-. This is a Pliili])-

](iiic foi-iii (if N. (t(/aiimj>si/cli<' Kirk, of (^nociislaiul. The form

(if vlu' ])_vo()])li()r is similar hut the i;t'nital styles are (listiiict

aiid if has a distinct hlack spot on the side of the ])ronotum.

S.? faiii'diiciisis sp. nov. PL VT, fig'. 44.

^ Length of vertex equal to width, projecting slightly in front of

eyes, apex slightly arcuate, base slightly wider than apex, carination

similar to that of Deliiharodrs- lateral pronotal carinae straight, slight-

ly diverging, reaching hind margin; width of head including eyes to

length of head and thorax 1 to 2.1; width of face to length 1 to 1.7.

very slightly narrower at base than at apex, median carina unforked:

antennae reaching to apex of face, length of first joint to second 1 to

4, first joint as broad as long. Spur cultrate, concave on inner side,

an apical tooth but no teeth on hind margin.

Ochraceous-orange dorsally, yellow-ocher ventrally, chocolate or

black slightly over vertex and middle of pronotum, darker over most

of the mesonotum, tegulae, the five median abdominal tergites and

the genital styles. The dark markings very variable, in some speci-

mens almost absent. Tegmina hyaline, ochreous, veins darker with

exceedingly minute granules, clavus and cubital cells light brown, a

dark mark on claval border near base and another near apex.

Opening of pygophor ventrally oblique: no spines on anal seg-

ment; aedeagus short, strongly curved, basal half deep, apical half

thin, tubular, a strong curved spine from near the middle of left side

along side of aedeagus to near apex, at its base a small spine stand-

ing at right angle to aedeagus.

Length 2.3 mm.; tegmen 3.5 mm.

9 Similar to male. Pregenital plate distinct, quadrate, deeply

emarginate to near base; lateral plates small, reaching about one-
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third from base of pygophor, inner edge arcuate, entire. Pygopho
large, wide, median depression large, posterior margin roundly email

ginate; ovipositor sheath narrow, compressed laterally on upper hall

Length 3.8 mm.; tegmen 4.1 mm.

Hal). Formosa, on n-cds ( Aluir, Jamiarv, 191(i). \'>y tb

til)ial s|)nr this should come into the Tro])idocephalini. It ma;;

belong to one of Mr. Distant's Indian i>,'enera bnt I leave it ii

its ])vesent position mitil T liave fnller knowledo'e.

S.'/ Infrns sp. nov. PI. VI, fi,o-. nO.

^ Length of vertex, pro- and mesonotum one and one-half th<|

width of head including eyes; length of vertex one and one-half th<

width of base, base broader than apex; length of face two and one
half the width of apex, base narrower than apex, lateral edgesj

straight; antennae reaching nearly to middle of clypeus, second joim!

1.75 times the length of first; lateral pronotal carinae straight

diverging, not quite reaching to the hind margin of pronotum; basa
joint of hind tarsus slightly longer than the other two together

spur as long as basal tibial joint, wide, laminate, with many fine

teeth on hind margin.

Capucine orange, vertex, frons and antennae slightly fuscous, an
indefinite whitish mark down the middle of mesonotum. Tegmina
and wings hyaline, very slightly yellowish, veins concolorous with
membrane, a few minute concolorous granules on tegminal veins

Genitalia figured.

Length 2.2 mm.; tegmen 3 mm.

9 The female I place with this species has the antennae a little

shorter. The pygophor is long and narrow, ovipositor laterally com
pressed on apical 3/.5; lateral plates two-fifths along ovipositor, edges
entire, at base slightly produced and touching in the middle line.

Hal). Aniboina, two males and one female (]\Iuir). This

sjx'cies may belong to Sogatn. it is not t_v])ical of SlciiucrfDitis

Genns Perkixsielt.a Kirk.

/'cr/riiisicllii iiiitiiilac sp. nov. PI. V. fig. 32.

$ Light brown or yellow; face between eyes, antennae, clypeusi

with the exception of the apex, a fine line across apex of face, lateral

portions of pro- and mesonotum, first and second coxae, a spot on
metapleurum, longitudinal lines on femora, two bands on first and
second tibiae, first and second tarsi, and the abdomen with the
exception of basal tergite, dark brown; face between eyes with small,

light spots. Tegmina hyaline, brown, darkest over apical third, light-

er brown or clear hyaline over costal, subcostal, and a triangular
mark in radial apical cells; veins concolorous with membrane, gran-
ules very minute with dark hairs, hind margin of clavus white;

i;
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"livings hyaline with hiown veins; spur on hind tibia sli.i;htly darlcer

than leg.

Medio-ventral edge of pygoi)hor with two small, laterally flattened
^l)ines; anal spines small, bent backward from near base; genital
U\les short, broad, flattened, sides subparallel, apex subtruncate,
ach apical corner produced into a small, snbiiuadrate process with
hfir corners produced into small points.

Length S..") mm.; tegmen 4.7 mm.
Female unknown.

Hal). Luzon, Maiiihi (

(

'. \l. Jones), I{nr(';iii of Scicniee,

N"o. u:)i':..

In the tiihlc of [ln' Philippine species of lliis iicniis" this

species comes next to /'. sacclHiri rord Mnir, hnt the i;-(>nitalia

arc near lo /'. snccli(incith( Kirk. I'liis is the nineteenth spe-

cies of this li'enns, iiiid the seventh ret'or(h'(l front the Philip-

pines.

P. f/raiiiinlci(/(i Ivirk. PI. V, fii;'. 'M AcMleao-ns fii;'nred.

P. f iisct j^x'inns Mnif. PI. \', fii;-. .'SO. Aedeagus figured.

]\ llioiiipsoni Muir. PI. \', fig. I'S. Genitalia fignr(Ml.

P. pseiidosiiicnsis Muir. PI. W fig. 27. Genitalia figured.

Genns Pissoaotus ^"an Duzee.

P. pylaon (Kirk.).

"DeJpliiix" pijlaoii Kifkaldy, lOOT, II. S. P. A. Knt. linll.

Ill, p. 1(30, PI. XV, figs. 12-U.

Originally described from Qneensland. L have a h^ng series

of males, all niacropterous, and a short series of females, both

macropterous, and bracbypteroiis, from Formosa, also two

specimens from Lnzon, P. I., and one from Java. Tlie lateral

proiiotal carinae are straight or bnt very slightly divergingly

curved, and reach near to the hind margin. The first joint

of the hind tibia ecpial to the two other together; spur slightly

'shorter than first til)ial joint, laminate, moderately wide, with

nnnierons small teeth on hind margin ; width of head, including

eyes, double the length; antennae rc^aching to about middle of

clypens, fii'st joint slightly more than half the length of second

(1 to 1.0). 1 ])lace it in this genns ])ro\isionally, the spnr is

not of the Pissoitofiis type.

Philippine .lournal Science, xi. Sec. D. Xo. 6, p. 378, 1916.
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Gt-inis Anectopia Kirk.

.J. Ilia lida lie Kirk.

Mestus mono Melicliar not Motsch. 'i

Thanks to the kindness of Dr. Melichar, I have a male
specimen of the species described and figured by him* under
this name. I have not seen Motschoulsky's original description

and figure, only Distant's translation. It is with great diffi-

dence that I question the correctness of our leading ITomop-

terist's identification of this insect ; it does not agree with

Motschoulsky's generic characters of Mestus but it is the same

as A. viamlane Kirk. Only an examination of Motschoulsl'ij's

type can decide this identification; should Dr. Melichar be cor-

rect then Anectopia Kirk, must fall to Mestus Motsch. Tn

Kirkaldy's figuresf the carinae of vertex and thorax are too

distinct and the hiteral pronotal carinae should not distinctly

reach the hind margin. The habitat of this species will now
1)0 Queensland and Ceylon. That it will be found in other

parts of the Austro-Malayan region I feel quite sure.

A. atnrfa sp. nov. PL V, figs. 22, 22a, 22b.
}

(5 Bachypterous. Vertex as long as broad, not qnite so wide as

!

the thorax; antennae reaching to near the middle of clypeus, second;
joint nearly twice the length of first; carinae not distinct; medio-

i

frontal carina simple; lateral carinae of pronotum divergingly curved,
not reaching to hind margin; tegmina reaching to base of pygophor;
hind tarsi short, first joint not quite so long as the other two
together, spur as long as first joint, laminate, hind margin without
teeth.

Black or blackish brown, legs lighter brown; tegmina shiny black
or blackish brown, veins with minute granules bearing black hairs.

Length 2 mm.; tegmen 1.5 mm.
Macropterous; one male similar in color to the above but having

the tegmina colorless hyaline, with the veins light brown with minute
granules.

Length 2 mm.; tegmen 2.7 mm.
5 Similar to the male.

Length 2.6 mm.; tegmen 1.8 mm.

Ilab. Luzon, P. I., IJaguio (Raker coll.). The genitalia

li;i\c an affinitv with .1. inaiidaiie. biii the sides of the face

* Hom. Faun. Ceylon, Melichar 1908, p. 105, PI. II, fig. 15.

t H. S. P. A. Ent. Bull. Ill, PI. XI, figs. 11, 17 (1907).
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iirc loss arcnatc. Tliis species may Ix- tlie saiiio as .1. if/crna

Ivirk. (lesei'ihed from a female.

j

(leiiiis M lUiA.MKi.rs I<'iel)ei'.

I

.1/. pi-os-crpliKt Kirk.

Oi'iiiiiially desei-ihed fi-diii Fiji hm 1 ikiw luive s|)ecimens

fi'diii (^neenslaiid, Amhoiiia, -lava, and Luzon, I'. I.

M. in'oscrpnioKlcs sp. nov.

^ Macropterous. In build and coloration this species is similar to

.1/. proscriiinn Kirk, but the genitalia are distinct. Instead of the three
flat flanges on the ventral edge of the pygophor there are three coni-

cal processes, the median one the largest; the apical portion of the
genital styles is not so curved and the apex is truncate; the anal spines
are closely appressed at their bases.

j Length 2.6 mm.; tegmen 2.8 mm.
• 2 The females I cannot distinguish from 1/. pniscriiinn.

! Length 2.9 mm.; tegmen 3 mm.

I Hal). Davao, Mindanao, \\ I. One male and one female

(Baker coll.).

.¥. alhlrollls sp. nov. PI. VT. fio-s. '.u, :^U.

^ Length of vertex one and one-half the width; length of face 2.2

times the width, widest in middle, sides slightly arcuate, median
carina not forked; antennae reaching to the middle of clypeus, second
segment 1.6 times the length of first; lateral pronotal carinae
straight, slightly diverging, reaching hind margin of pronotum; first

joint of hind tarsus equal in length to other two together, spur not
quite so long as first tarsal joint, moderately wide, laminate, hind
edge with minute teeth; brachypterous.

Intercarinal spaces of face, genae and clypeus black or fuscous
brown, vertex, antennae, sides of clypeus, legs and carinae of face

and clypeus ochraceous, the median frontal carina wider and whiter
than the others; brown over coxae; pronotum white or creamy white,

mesonotum brown, darkest between carinae; abdomen ochraceous,
brown over median portion of tergites and on some sternites, also the

genital styles and ventral half of pygophor brown. Tegmina brown
with a darker spot at the end of clavus; hind margin to spot at end
of clavus, a small mark beyond that spot and the costal margin

white; granules exceedingly minute and sparse.

Genitalia figured. A noticeable point is the great development of

the process on the diaphragm below the aedeagus.

Length 1.9 mm.; tegmen .9 mm.

Hal). Lnzon, ^Mount Renahao (Mnii-), described from a

sin<>le male.
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M.(?) furcifrni ( ITorv.). '

D('Ij)]i(i.r fiirrlfcKi llorvath, 1S09, Tcrius. Fuzctek, XXI]
]). -'>72.

Ih'lpliax L-oloplioii Ivirkakly 1007 IT. S. V. A. Ent. IU\\1

111, p. I.V.), PI. XV, fig-s. 9, 10, 11.

The vertex of this species is longer than broad with thj

a])ex slightly narrower than the base. It is not congeneric wit|

D<'lf)]iar()(Jrs viiil.'^aiifi Fiel)., neither is it strictlv cona'eneriii'',1
with M('(/(nii('liis iioluliis (Gerniar), bnt T think it is hettell

])]ace(l with the latter than with the former.

I liave s])ecimens of this species fi-oni Fiji, Aniboina

Ceram, India, Philippines, Sonth China (Lo-fn-shan, ;5,00(

feet), Formosa and da])an. They may eventually be (li\-i(le(

into two snbspecies as the Philippines and Indian specie>

differ somewhat from the ty])e.

ii

M . (/era nor { i\irk. ). ;

"Pcljilm.r" (/craiKir Kii'kaldy, 1!>()7, t. c. ir)8. j

M. k-ahd ( Kirk.). I

"Drl/ilin.r" hiJin Klrhihli/. I'.IOT, 1. c. '

.1/. l('niK)ni(is (Kirk.).

" Del j)li(i.i-" Iciiiionlds Kirkaldy, 1907, t. c. l.'')9.

Cieiuis Saim)Ia Melichai'.

S. phtfo (Kirk.).

One male s])ccimeii from P^ormosa (Muir, I )('cember,

lOlCi), pi-('vioiisly known from Fiji, (^neenshmd and the Phil

i])j)ines.

S. hniiinKt s]). no\-. PI. ^'I, fi^s. ."il, r)la.

^ Vertex longer than width of base, apex al)out half the widtt
of base; medio-lateral carinae meeting before the apex; lateral pro
notal carinae diverging, slightly curved, not reaching hind margin; ii

profile the head not projecting so far, or the medio-frontal carina s«

prominent, as in the type spcies; antennae reaching to about middl<
of clypeus, first joint half the length of second; first hind tarsalf
joint as long as the other two together, spur longer than first tarsal!
joint, broad, laminate, with minute teeth on hind margin.

Shiny warm blackish brown; antennae, apical portion of clypeus|
rostrum and legs ochraceous, genital styles light brown; tegmina anc



829

wings warm blackish brown witli darlier veins, veins of legniina witli

small brown granules. Genitalia figured.

Length I . !• mm.: tegmen 2.r> mm.

II;il>. Aiiil)(iiii:i (lv|»c. Miiir); Lii/.dii, 1 *;iiis;iiili;iii, W 1.

( H;ikci' coll.). In llic I'liili|)]»iiic spciMiiicii llic rnriiiac oC IVoiis

• i(lcr;il>lv li"lifci-.

8. rod raid Dist.

Kdiir t'ciiinlcs t'l'diii \.n> I!;iii(is, I.u/.(Ui (.Mnir, Scplciiihcr.

IIMT)), whieli are like llic s])cciiii('iis tVdiii IJnnicn wliicli I w-

t'cn'c(l to this species.

(iciMis I\i;i.isiA I'ichcr.

A'. l,-lr/,-(ih/;/l s]). iidv. I'l. \'l, fi-i's. :r2--A.

• "Pclpha.r" piirJIft Kirkaldv not \':in 1 )nzcc"- ( 11)07). II. S.

P. A. Knt. Bull. TTT, p. 100. PI. XV, fi-s. l-:); Mnir, Philip

pine -lonrl. Sci. XI, Sec. 1), Xo. (i, j). -"s:), IDKi.

^' Macropterous. Vertex a little longer than the width of base,

apex slightly narrower than base; frons narrowest at base between
eyes, sides slightly arcuate, median carina simple: antennae reaching
^0 base of clypeus, first joint slightly more than half the length of

second: lateral pronotal carinae not divergingly curved, straight,

diverging, not quite reaching hind margin, or if they do they are

slightly convergingly curved near hind margin: first joint of hind

tarsus not quite so long as the other two together, spur longer than

first tarsal joint, wide, laminate, with numerous minute black teeth

on hind margin.

Head, anterior third of pronotum, mesonotum, coxae and most of

thoracic pleura shiny black or blackish brown, lateral carinae of face,

the triangular space between carinae at apex of vertex, carinae of

clypeus, all the pronotum except a narrow anterior margin and the

posterior angle of mesonotum white or light creamy white, apex of

first antennal joint and most of second joint light brown: legs light

brown, femora darker than tibiae: abdomen dark brown, light over

base and on pleura. Tegmina hyaline, slightly opaquely white, veins

light with very minute granules, margins darker, esi)ecially the apical

margin, a dark brown spot on margin at apex of clavus; wings hya-

line with light veins. Opening of pygophor deeper than wide, a deep
'anal emargination on dorsal edge, rest of margin entire, simple:

anal spines contiguous at base, divergingly curved to apex: styles

small, their bases generally concealed within the pygopher so that

they appear curved and acute, but dissected out and viewed flat thev

appear as in PI. VI, fig. r)2a: aedeagus slightly crassate at apex with

three minute spines in a dorso-apical positi(ni, base with a dorsal

* See remarks under Delphacodes puella, p. .'!:!;
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enlargement which has one or two longitudinal corrugations along it

Length 1.6 mm.; tegmen 2 mm.
Brachypterous form similar to above but the tegmina only reach

ing to the eighth abdominal segment, white or creamy white ove;
base and along apical margin, fuscous over median portion. Lengtl
of tegmen 1 mm.

9 Similar to male. .Macropterous forms 1.9 mm. long, tegmei
2 mm.; brachypterous forms 1.9 mm. long, tegmen 1 mm.

llab. Fiji (typt", Miiir, Kocbele)
;
Queent^land (Koebelel

Perkins) ; Luzon, Los Banos (Baker, Muir) ; Formosa (Afiiir)

This species is a near ally of K. paJuduw Kirk.

A', pahtdiim Kirk. PI. V, figs. IS-a.

'i'liis s])ecies was described by Kirkaldy from specimens

taken on Oahii, Hawaiian Islands, and afterwaixl taken bj

D. 'i\ Fullaway in Laysan Island to the northwest. I now!

find specimens among- onr material from Fiji, Queensland,!

Java, Ceylon and the Philippines. The genitalia of specimens
from these widely separated localities are similar but the color-

ation varies. The prevailing color of the Hawaiian spocimensi

is brownish yellow with a variable amount of infuscation on thei

face between the carinae and over the alxlonien ; there is-

tendency foi- the mesonotum to darken and foi- a tinge ofi

fuscous to appear over the claval and cubital cells. Among the*

nine s])ecimens fi-om Rewa, Ba and Xav>ia, Fiji, the color is;

darkei- (except the pronotum and carinae of head) especiallji

the mesonotum which is dark and shiny in sonu> specimens; iij

the two Queensland specimens, the one from Pekalongan, Java,

the one from Ceylon and the five specimens from Mt. jMaqui-

ling, Luzon, this tendency is carried still further. In some of

the Philippine specimens the ]>ronotum and the carinae of thei

frons stand out very light against the dark intercarinal spaces

and the shiny dark mesonotum ; the abdomen is also dark
bi'own in these specimens.

In spite of this difference in coloration I do not feel jus-

tified in giving a specific, or even a subspecific, name to any
of these geograpliical varieties. AYhile the Queensland, Java
and Phili])i)ine specimens could be grouped together it would
be difficidt to place the Fiji specimens in either groups, as
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they t(>ii(l towards hoth. 'I'lic iicMita]ia ai'c \(M'v near to fliosc

of 7v'. l-ivkaldyi Mnir.

K. flchcrl s|). iiov. PI. \'l, fio-s. 40-ii.

^ Length of vertex !.."> the width; sides of face subi)ar;illel ex-

cept near base where the face is slightly constricted; antennae reach-
ing beyond the apex of the face, first joint slightly longer than half
of second; pronotal lateral carinae diverging, straight or slightly

convergingly curved at apex where they reach, or nearly reach, the
posterior margin of the pronotum; first hind tarsal joint slightly short-

er than the other two together, spur as long as first joint, laminate,

moderately wide with many fine teeth on hind margin.

Clypeus, genae behind carina, carinae of face, vertex, a broad
median band down pro- and mesonotum, lateral portions of pro- and
mesonotum, antennae and legs capucine buff or pale yellow-orange;

face and genae between carinae, a broad medio-lateral band down
pro- and mesonotum, coxae, most of pleura black fuscous or fuscous
brown; abdomen brown with the base, a few marks on pleura and
hind margins of some of the segments yellow-orange. Tegmina hya-
line tinged with capucine buff, veins darker with minute granules
bearing 'black hairs, a fuscous mark near base and another at apex
of clavus, a crescent shape fuscous mark over the posterior apical

portion of tegmen including the fork of media and 4-7 apcial veins,

the apical half of the fourth and the fifth and sixth apical cells

except on the margin where there is a subtriangular clear mark in

each cell, the apical portion of the second and third apical veins also

fuscous. Genitalia figured.

Length 1 . 9 mm. ; tegmen 2 . 9 mm.

9 Similar to the male but slightly lighter over face and abdomen.
Pygophor long and narrow.

Length 2.3 mm.; tegmen 2.9 mm.

Hal). Ln/.on, P. T., a long series, nidsily males, fiMiii Los

T>anos (Miiir) and one fi'oni ]\[indanao, Davao (Baker eoll.).

I also have a speeinien from (Jalle, Ceylon (Bainlyrigge

Fletcher). There is a slight amount of vo]()V variation as to

the intensity of the black on face and the extent of infuscation

on tegmina. I have honored this little insect with the name
of Dr. F. IT. Fieher to whom we are indebted foi- the founda-

tions of the classification of the DelphdcKhw.

Genus Dakekkt.la Ci'aw.

B. maculata Craw.

Ten specimens from ^[exico Valley ( Koebele 1007), one

male of which is brachypterons. The tegmina reach the middh^
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of the fifth a])doiniiial segment, brown over the l)asal two-thirds

of elavus, fnscous or bhick over the rest, the margins thick, the

a])ical margin and hind margin of clavus white. Length 1.0

mm. ; tegnien .7 mm.

(icnns Delpiiacodes Fieher.

D('lj)/i(iro<l('s Ficli. subgenns of Deljdnix, Idgotvjx' iiiiilsaiiH

Fieb., Verb. z. b. Ges. Wien XVI (ISCH). ]). ^lU. PI.

VIII, fig. 32.

Li/) III Ilia Stal 18()<), Hem. Afr. IV, pp. I7(i, 170, in part.

Dclplia.r Fabricius Ent. Svst. SnppL (179S), p. r)ll, in part

(and other anthors).

In listing the genera of Delphacidae I retained the name
Libnniia Stal with Dclpliax pelhirida Fabv. as its type* for the

largest gron]) of species in the family, thinking that by so doing

it wonld canse the least amonnt of change. A reconsideration

of the matter has convinced me tliat this name cannot be main-

tained.

Fabricins descriljed the genns Dciphcnv (1798) in which he

placed rrassiconiis. chiciconiis and, at a later date, pcAlucida

and other species. There is no sncli genus as Dclpliax Latr.

1S()7; in that year Latreille vainly tried to fix prllnrida Fab.

as the type of Dcl/i/ia.v Fab. Stal and other writers described

species under Delpliax Fab. (not Dclpliax Latr. ) which were

congeneric with pclliicidn but not with ciitsslconiis. in 1S(»(;

Stal recognized that cnissiconiis was the tvjx' of Ddphax and

so he erected the new genus Lihiirnni to contain those species

of Ih'Iplia.r which wei'c not congeneric willi ci iissiconiis. As

synonyms of Lihiiniia he gave Dclplia.r Auctoi- and J'Jinholo-

pliora Stal IS,");!, and mentioned seven sjx-cies. li has been

contench'd that the sections a and a. a. usa] by Stal t(» ilivide

his species of Lihinina are subgeiU'ric. I cannot agree with

this cout(Miti<in as Stal nowbei-e states this to he ihe case and

he gave no subgeiieric names to the di\isions. hi the same
work on ])ages IT) to 41 he deals with the genus 'rihiccn hati'.

and divides it into suhucnei-a wliicli he names and dess-rilx's,

1

I

* Canadian Entomologist, 191.'), p. 2(i.')



;iii(l ill llic suhii-i'iMis (Jinnhlid he uses llic --iiiiic incilind oi'

dividiiii;' his species as lie does in Lthiiniin. \i/.., a. nji. h, h.h.

etc,, a iiietlidd he u^vd in inauv dlher parts (if (lie same work

and elsewhel'e.

The suhse<pu'nt history ol" Lihiniini a|)peai's lo he ihat

nistani in lIM)(i seK'cled nioiioccros as the iN'pe, an<l al a hiler

(htle iitnhoccros was separate(l from ihe olher sjx'cies as a dis-

linel ueiiiis. Thns h'liiholojiliord and Li/tinnni hax'e the same

ivpe and the former takes preeechnee. Mv kiK iwdediic of tlie

lilei'alnre from iStili lo llMM) is fai' from eoinph'le so that it is

possihh' that someone separated tiioiioccros from the olhei' six

spi cies hefore IDOC), in which case Lihiirnld still stands withont

a selected t_v])e, so 1 name Dclplin.v villi coll is Stal.

Stal considered inoiioccro.s coniicneric with juillcns or he

wonid not have ])laecd them toii'ether; what his inteutions were

I cannot say hnt he made Emf/olo/ilioni and l/ihitrnht sviio-

nynis. I'ldess new data is jtresented I shall consi(h'r them as

sncli and nse the name DeliiIku-oiIcs Fieher ISCili for the ii'roii])

that contains iiiulsunti and conii'cneric s])ecies.

D. onlovis ( Kii'k. ).

"l)('ll>liii.r" in-i/(iris Kirkaldy, 1!M)7. 11. S. I'. A. Knt. liiill.

Ill, p. \:r2.

P. jiiiri/siil is ( Kirk. ).

" Del jiliiix" j)iii i/siills Kirkaldy, t. c. p. 1.')."!.

/). (/I Ipa ( Kirk.).

"Deljilinx" ililjiii Ivii-kaldy, t. c. p. Ki^.

P. ill-
II
<)[)( ( Kirk. ).

"Deljiliii.i" i/ii/npc Kirkaldy, 11»(»7, t. c. p. I.")!.

D. laziilis ( Kii-k.).

"Pcl/i/iii.r" hiziilis Kii'kaldy, IDOT, t. c p. ir).').

P. miiliinil II ( Kirk. ).

" Pel lihii.v" iiiiiliinil II Kirkaldy. l!>t>7, I. c.

Also from I'apiia, Laloki Ki\-er (Mnir. IIMC.I), one macrop-

lerons male.

/). Ill/ 1 IS ( Kirk. ).

"PrI/iJiiij" hi/ns Kii'kaldy. l!»<)7, t. e. p. ir»ti.

D. disoii i/iiios (Kii'k.).
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"Delpliax" disonymos Kirkaldy, 1007, 1. c.

r)('J/)}i((r()(Jcs iniridlanalis sy). nov. PI. V, fio-. 24, 24a.

^ Vertex as long as wide; head as wide as thorax; antennae
reaching slightly beyond base of clypeus, length of first joint to

second as 1 to 2.5; medio-frontal carina simple; lateral pronotal
carinae divergingly curved, not reaching hind margin; brachypterous,
tegmen reaching to base of fifth tergite (the pygophor being consid-

ered as the ninth abdominal segment); hind tarsus short, first joint

slightly longer than the other two together, spur about as long as

first joint with many minute teeth on hind margin.

Pygophor a little narrower than deep, margin entire; anal spines

strong, near together, slightly curved; genital styles large, flat,

broadest at truncate apex, slightly narrowed in middle, the inner

apical area bent at a slightly different plane to the basal and outer
area; aedeagus slightly flattened laterally, apex rounded, a row of

spines from a dorso-apical point down each side to a ventro-subbasal

point, a few odd spines over the ventral area.

Head, antennae, thorax and legs ochraceous-buff, frons, genae and
clypeus slightly fuscous between carinae, front coxae and a round
mark on metapleura dark brown; abdomen blackish brown, lighter

over base and pleura; tegmina shiny blackish brown with the extreme
base and the margins white or yellowish white, veins concolorous

with membrane, without granules.

Length 1.8 mm.; tegmen .7 mm.

9 There are two females among the series which are uniformly

ochraceous-buff.

Length 2.2 mm.; tegmen .9 mm.

TTab. Rotorua, N^ew Zealand ( O. IL. Swezey, ^lay, 1912).

This comes near to D. dilpa (Kirk.), from Australia but it

can easily l)e separated by its liii'ht head and thorax and hy its

fi'enitalia.

D. slnaicUa (Fall.)

Mindanao, Davao (Baker coll.). This aii'rees in every way
with specimens fi-om Japan and Enrojx'.

D. Icrrjil sp. nov. PI. V. fi--. 23.

Brachypterous. ^ Vertex as long as broad; antennae reaching to

near the middle of clypeus, second joint double as long as first; frons

narrowest at base between eyes, medio-frontal carina simple or fur-

cate only at the extreme base; tegmina reaching to end of abdomen;
first joint of hind tarsi as long as the other two together, spur lami-

nate, as long as the first tarsal joint, with many (14-20) fine teeth

on posterior edge; lateral pronotal carinae divergingly curved, not

reaching hind margin.

Face, genae and clypeus between carinae black, carinae of clypeus

and face, antennae, vertex, pro- and mesonotum ochraceous, pro- and



mesopleura and coxae black or fuscous, metapleura with a round fus-

cous spot, abdomen fuscous with the basal segments and posterior
edges of 3-8 segments ochraceous. Tegmina ochraceous-buff, fuscous
around apex, veins concolorous with membrane, with very minute
concolorous granules. Genitalia figured.

Length 1.8 mm.; tegmen 1.3 mm.

9 Lighter in color, especially between carinao of head.

Length 2.5 mm.; tegmen 1..") mm.

Macropterous. ^ Similar in coloration to the brachypterous
forms. Tegmina hyaline, slightly opaquely white, veins before cross-
veins light yellow, beyond cross-veins brown, apical margin brown,
veins with very small granules; wings hyaline, slightly opaque, veins
brown. Length of tegmen 3 mm.

9 Similar in coloration to the brachypterous form, or slightly

darker; tegmina similar in coloration and size to that of the macrop-
terous male.

Hal). Javii, Diciiii' Plateau, 7,()()() feet clc-vatidii. Sc\ci-;il

speeiiiu'us bore Drviiiid sacs, (F. W. Terrv, Dc^ccinhci-, lliOS);

Fonaosa, 2 males ( Miiir, Deepinbor, 191.'5).

D. ncopropuKjiia sj). iiov. PI. VT, fiii'. .'58.

^ Brachypterous. Antennae reaching nearly to the middle of

clypeus, first joint half the length of second; first joint of hind
tarsus not quite so long as the other two together, spur about as long
as the first joint, broad, laminate, with many small teeth on hind
margin; lateral pronotal carinae divergingly curved, not reaching
hind margin.

Ochraceous-tawny, darker between carinae, on face, clypeus and
genae fuscous between carinae, coxae and a round spot on meta-
pleura fuscous, abdomen dark, lighter on base, sides, the anal seg-

ment and dorsal portion of pygophor. Tegmina ochraceous-tawny,
slightly darker over apex, veins concolorous with membrane, without
granules.

The genitalia is near to that of l>. proiiiiKiiiu (Fieb.) but the
aedeagus is distinct (PI. VI, figs. 37, 38); the genital styles have a

less angular projection on the inner basal third, and the truncate

apices distinctly narrowed.

Length 1.7 mm.; tegmen 1.3 mm.

Hab, Los Bano.s, Pliili])])iii(' islands (IJakci' coll.). 'Idiis

is a ]\Iala_vaii foi'iii of I), propnu/iiti of Kni'opc.

D. andcndu (Kirk.). PI. VI, fi,-: ."..").

Dlrrdiiofropis (indcridd Ivirkaldv, 11H»7, II. S. P. .\. Km.

Bull. Til, ]). i:];5.
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T]\c frontal cariua t'ln-catcs at the base of frons and I con-

sider that it should l)e placed in this i>'enns rather than in Di-

cranotiopis. It is possibly the same as Lihurma sordesceiis

(Motsch.).

Oriii'inallv described from a seri(>s of females from Fiji

and (^ncensland. I have a long series including a few males

from Davao, Mindanao, and JNIonnt Maqniling, Luzon (Baker

coll.), also a single male from Lappa Island, South China,

one from Pekalongan, Java, and one from Peroe, Ceram Island

(Muir). T ]ilace them all under this species until the male

from Fiji and Queensland is known.

^ Vertex as long as wide; length of face 2.3 times the width,

sides nearly straight, slightly narrowed between the eyes, furcation

of medio-frontal carina sometimes indistinct; antennae reaching near-

ly to middle of clypeus, second joint 1.5 times the length of first;

lateral carinae of pronotum divergingly curved, not reaching hind

margin; hind tibiae short, first joint not quite so long as other two
together with 2-4 small spines near its base, spur slightly longer than
first joint, broad, laminate, with numerous small teeth on hind mar-
gin. Genitalia figured; the aedeagus is thin, cylindrical, swollen

about the middle where the opening is situated, beyond this it is

drawn out to a fine, curved point; anal spines larger, slightly diverg-

ing.

Blackish brown, lighter over carinae and on pronotum and legs;

abdomen darker with light marks on base and pleura; tegmina hya-

line, veins brown, darker on apical half, a dark mark on margin at

apex of clavus; some specimens are lighter in color and mere of a

Sanford's brown.

Length 2 mm.; tegmen 2.8 mm.

The females are ochraceous-tawny, some slightly darker than

others.

D. hah-erl sp. nov. PI. VI, fig. 47.

^ Vertex square; frontal carina furcating at base, sides of face

subparallel; antennae reaching to near middle of clypeus, second

joint 1.8 times the length of first, slightly thickened especially in

middle; lateral pronotal carinae divergingly curved, not reaching

hind margin; first joint of hind tarsus equal to the two others to-

gether, with 2-4 small spines on basal half; spur slightly longer

than first tarsal joint, wide, laminate, with numerous small teeth

on hind margin.

Head, thorax and legs cinnamon brown, darker over front and
middle coxae and a spot on metapleurum; abdomen black or brown-

ish black, lighter over base, pleura and dorsal portion of pygophor
and 8th and 7th tergites. Tegmina hyaline, slightly ochraceous,

slightly fuscous over cubito-apical cells, veins before cross-veins con-



colorous with membrane, beyond cross-veins brown, a few very small,
concoloroiis granules. Cenitalia figured; anal spines strongly curved.

Length 2..") mm.; tegmen ',1 mm.

Hull. L(»s Ijiuios, Luzon, W I. (Muir, ,Iiilv, I'.MH), two

ni:il(' spcriniciis. lii Imild this is \crv iiiiicli like /). (iiulcr'ula

;iii(l possesses siii;;ll spines on llie t'i I'st liind l:irs;il joint.

/). jnirlht (\. I).
)

I h;i\'e one s])ecinien troni ('olnniluis (del. \"an Diizee ) and

dlliei's from l)avlon and Spfiiiii-field, ()lii<i, lliat a^'i-ee with the

oriiiimd deseri])! i(tn and with ("rawford's figure of the <j,-eni-

talia. Kirkaldy re])orted this species from Fiji and (^)neens-

hmd and fiu'nre(l the i;cnitalia (d" a (^)neenshind specimen"".

These fiu'ures <]o not aii'ree with the ()hio specimens and I can

find no sjieeimen anionii' the Fiji and Anstralian material that

does. 1 have ])laeed /). /mclhi Kii'kaldv not \'. 1). in k'cHsia

as A . Inrhuth] iji

.

I), hirici priiiiis s]). nov. PI. \'l, fi<i,s. .').'). ."i.'Ja.

^ Head about as broad as pronotum, short; vertex a little

broader than long; lateral margins of face arcuate, length of face
twice the width, median carina forking at base; antennae reaching a
little beyond base of clypeus, second joint 1.8 times the length of

first; lateral pronotal carinae divergingly curved; first joint cf hind
tarsus shorter than other two together, spur as long as first tarsal

joint, moderately broad, laminate, with minute teeth on hind margin.

Head and anterior portion of pronotum dark Hessian brown, ver-

tex and carinae at base of face lighter, antennae nearly black, legs

brown posterior pair lighter than anterior; posterior portion of pro-

notum white, creamy white or dirty yellow; meso- and metanotum
light brown; abdomen Hessian brown, light on posterior edge of seg-

ments and on pleura. On the face, genae and clypeus there are
scattered, fine shoit hairs. Tegmina and wings hyaline, opaquely
white, veins yellowish with fine granules on the tegminal veins.

Genitalia figured. Anal spines long, slightly curved, approximate
at base, diverging towards apex.

Length 1.4 mm.; tegmen 2 mm.

9 Brachypterous, tegmina reaching to fourth abdonn'nal se-^ment,

orange buff; antennae dark brown, clypeus, face and vertex lighter

brown, anterior half of pronotum darker than posterior half. Teg-

mina hyaline, orange buff; veins concolorous with membrane with

concolorous minute granules.

Length 1.6 mm.; tegmen .<! nun.

* H. S. P. A. Ent. Bull. Ill (1!)0T). PI. XV, figs. 1-3.
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Hab. ])es('ril)od from ciiiht males from Fiji, four m
and one female from Java and one male from Formosa (Mnir).

D. vlf/ripeiin!.-; s]). nov. PI. VI, fig. 55.

^ Vertex square; face twice as long as broad, slightly narrowed
between eyes, sides subparallel; antennae reaching to the middle of

clypeus or a little beyond, second joint 1.7 times the length of first;
frontal carina forking at extreme base; lateral pronotal carinae
slightly divergingly curved, not reaching hind margin of pronotum;
first tarsal joint about equal to the two others together, spur not
quite as long as first joint, moderately wide, with small teeth on
hind margin.

Light buckthorn brown or ochraceous buff, fuscous over thoracic
pleura, on abdominal sternites and ventral half of pygophor. Teg-
mina shiny black or dark chocolate, veins concolorous, without gran-
ules. Genitalia figured.

Length 2 mm.; tegmen 1 mm.

Hab. Formosa, Daimokko (Mnir, January, 1916).

TROPIDUCims^AE.

OtnuiO'tissiis Fieb.

Dr. ^lelichar* has qnestioned the status of Ommatlssus

lofoneiisis JMnir and 0. chinsnnensis Mnir from China, partly

on aeeount of the geographical distribution
; the only other spe-

cies of the genus being found in Andalusia, Spain. I have not

seen specimens of 0. binotatus Fieb., but the two Chinese spe-

cies agree with Fieber's figures and descriptions so closely that

I cannot change my opinion. In the Chinese species the me-

dian vein forks at the cross-veins instead of near the apex ; the

face is slightly broader; in 0. chin.mnensis Mnir the clypeus in

profile is slightly more arcuate and in (). lofouciisls Mnir still

more so, but these slight differences are not sufficient to create

a new genus on. Fhe male genitalia separate the three species.

j\ roiiniiafissus Mnir.

I can find no good charactei's u])on which to separate Staco-

faides Distant fntui this genus. I jdaced this, along with

Onunalissiis Fieb. among the Cixiids as the latter holds that

))osition in Oshanin's Catalogue. They both ])ossess the hair-

line dividing off the ])osteri()i' angle of the mesonotum.

* Mon. Tropiduchinae, Verb. Ver. Brun, 1914.
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[.eference Tables of the Hawaiian Delphacids and of Their

Food-Plants.

COM ril.Kl) I!Y WAI/n-.K M. G 1 Kl-AKl).

[f Tlic coiiipilalioii of the tolldwiui;' ready rct'ci-eiicc lists of

he kiidwii species of Hawaiian 1 )el])liaci(ls and <if llieir food-

ilants was nudertaken in the hope that it niiiiht in a measure

ic of some assistance to h)cal coMectofs of this interestinii' fani-

l\-. (Jnite a nnnd)er of food-plants iia\'e been a(hie(l in these

i^ts to those already known and previously recorded, hut nintdi

ia> yet to he learned in this ])articnlar direction hy continued

\steniatic collect inu'. 1 have followeil Mr. Fre<lei'ick Muir's

ecent Kex'iew of the Hawaiian Delphacidac" in listiuii' the

I'Pliera and s])ecies tojicther with the coni|)ilatious of food-plauts

•(\'or(l((l therein as well as those jjuhlished in Fauna Hawaii-

'iisis hy ni\- fi-ieiid, the late ^Ir. (ieor<>-e \\'. Ivirkaldy.f To

hese has heen added information su])])lied me hy ^lessrs.

rindx'rlake, Swezey, and I5ridwcll and obtained hy them on

eeent collecting; tri])s in the mountainous region of the Island

)f Oaliu. The antlior has also included his residts of sys-

eniatie collectini;' of ])el])luicids foi- ]\lr. Muii- on two recent

•isits to tlu" Kilauea i-eu'lon (4,000 feet elevation) on the

[sland of Hawaii and on Tantalus (l,r)00 feet elevation),

3ahu.:}: (^»ntinued systematic collectiuii' of oui' endemic Del-

)hacids and other lToino])tei'a will undouhte<lly furnish ]iresent

and futui'e workers in this lirou]) with a still hotter knowledii'e

ni the trcH's and ))lants <in which they feed aud this in turn will

be of material assistance in the future work of identification.

T am mucdi indebted to wxy fricn(Ls, ]\Iessi-s. Muir, Swezey,

and Timbei^ake, for their i>enerous assistance by m(»ans of theii-

pollections and field notes.

* Proc. Haw. Ent. Soc, III, No. ?,, September, 1916.

t Fauna Hawaiiensis, Vol. II, Part VI (Supplement), pp. .'(78-.')!)8,

1910.

% The numbers given in Table I following the author's name as

collector are those taken from his field notes which give full details

and data as regards environment and the special food plants under
observation. The individual specimens in his collections bear corre-

sponding numbers.

Proc. Haw. Ent. Soc. Ill, Xo. 4, May, 1917.
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The plant iiaiiies used are accordiiii>' to Ilillebi'and exce

in a few cases where a more recent name or combination

nsed.

Table [.

lieferexce list of hawaiian delphac'idae with tiieir foojl

I'LAXTS.*

Leialoiia

L. naiiiicola (Kirk.) Mel rosidcros poJi/morplia Gaud. (1

L. lehiuic (Kirk.) Mcirosideros poli/inorplia Gaud. (1).

/>. Jeluiac liairaiieusis ^fuir Mctrof^ideros poljpnorpha- GaiKj

January, 1915, IMuir and CJiffard ; January, lOlH, Ion

series with young", Giffard No. 7a. kSonie nymphs brd

to maturity on Stratissia sp., January, 1917, Giffar

and ]\Iuii".

L. oltiac (Kirk.) Mcf rosidcros pohjmorpJia Gaud. (1).

ISTesodrvas

N. frei/ciiKiiiie Kirk. Fretjcinciia ariwffi Gaud. (1) ; Fell

ruary, 19 1(), long series with young along with NesosyC,

lie halin Kirk., Giffard ^o. 13a.
j

N. (jlffardi Kirk. Ci/rtandra fjrnndiflora Gaud. ( 1) ; Cyf^

hindrn f/arnofifDin Gaud. August, 1916, Bollandi

(pnndifolla Ilbd. ^farcli, Api-il, 1916, long series, Tim

herlake.

N. elaeocarpi Kirk. EJaeorarpiis hlfidus Hook, and Arn

(1) ; Cyrfaudra paJudosa Gaud. June, 1916, Scaevolll

nioJlis Tlook. and Arn. June, 1916, long series, Tim
herlake.

N. ciu/ciiiac Kii'k. Syzygiinn sandiricensc (Gray) (1)

March, A])ril, 1916, long series with young Giffarc

i\". dodoiuwac Muii-. Dodonacn sp. (2).

K. drijopc Kirk. A n/ldcsnid phil i/pli yll inn Alann, Jam
arv, 1917, ^Iiiir and (iiffai'd.

*(1) Refers to Kirkaldy, Fainia Hawaiiensis, Vol. II, Part VIJ

pp. .577-598. (2) Refers to Muir, 1916, Pro. Haw. Ent. Soc, III, No. 3,

pp. 168-197. Other numbers refer to writer's field notes.
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A'. (ui/iilcsuKic Muii' A III l(lcsni<i plal i//>li i/llinii A[unii, N^o

vcmlx'T, lOK't, (llffnrd an;! Funaway.

.V. flcliis (Kirk.) Siilioiiia sp., Dccciiihci-, lOlC), ^Iiiiiro-

J\'. i/iilicl.'i Miiir, M ('/ rosidcros jiol i/iiKirpliii (laud. (-) ; Jaii-

uarv, 1017, loiiii' ^('i'i<'^ <it' both sexes, Miiir and (Jif

fard ; Osnuinlli iis siiii<Jic<'iisls ((Jrav), dauuarv, 11)17;

(iiio iiviii])li l»re(] to iiiaturiry, Muir and (liffai'd.

X. hobrar (Kirk.) liohca s]). (1 ).

X. iiificiiltilii Muir. Miilxi saii(Iirlrriisif> J). ('., loiiii,- series,

Osinanlli us saiid ii-ic('n>;is (Gray), nyiu])lis l)i'e(l to ma

turity. Jaiinarv, 1017, Giffard and ^Inir.

T. jicrlrliisl (Ivirk.) ^iilli)ii'ia sj). (1).

3'. frrri/i (Kirk.) ()siii(iiil]iiis saiiil ii'icciisis ((Jray), A]iril,

1910, Swezey.

X. niiuiroi Ahiii'. Podoiuicd riscosa L., I)eeend)er, lOlG,

Armiro.

Aloha

A. ipomocac Kirk. Ipoinoca pes-caprac. I. hataias, I. ho-

iiano.r.. T. tiihcrciiJata. T. hmilaris (1) Scaerola coriarea

Xutt., Auiiust, Swezey.

.1. iiii/oporirohi Kirk. Afi/oporiiui sandiviceii.'^r Gray (1) ;

Pclea rulcanica Gray., adidts and nyni]dis, Tannary,

1917, AEnir and Giffard.

.1. pled ninth I Afiiir. Plectniiiihiix purvijloni^ AVilld.,

irareli, 1915, Swezey; April, Osl)orn, reared from ei>'i>:s,

no adults taken (2).

.1. kirJi-ahli/i Aluir, Enphorhhi liillchraiKll Forbes, -Inly,

1910, lono- series, Bridwell, Timlxndake.

.1. siiezei/i Aluir. ( 'nin pi/lofJicca inacrocurpti ILhd., Fel)-

rnarv, 1917, series of both sexes, Tind)erlak(^ :
Lijlliniin

s])., -Tune, 1910, one male, Swezey.

A. irailiiprnsis Mnir. Coprnsrna Joiu/ifolia Gray, Jnne,

1910, one male, Tind)erlake.
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A. flavocollarls ]\riiir. Dubaiifia la.va lluok. and Am.
D. plaiitaf/inea Gand., July, 191(), long series, Timber
lake, l>ri(hvell.

y|. (Jnhdiifldc ( Ivirk. ) Dnhaidia plantaginca Gand. (1);

J), laxa Hook, and Arn., March, Oct., 191G, Timber]

lake.

A. arfeniisidc (Kirk.) Artemisia aitstralis Less., Kirkaldy,

Proc. Ilaw. Ent. Soc. II, 1010, p. 118.

A. c(unpyl()ihecae Mnir, Campyloilteca sp. (2).

A. JrtKilciisis ]\lnir, ('(nripylofJicra sp., July, lOK!. long

scries, Tind)crlake.

Xesorkstias

A^. flllrirola Kirk. Ferns (1).

A", uliii/jdfa (Kirk.) PJicijoptrris s])., A])ril, lOKJ, Tim-;

berlake.

NOTIIORKSTIAS

A", bad'ia ]\hiir. Ferns, one male, Tind)crlake.

DlCTYOPllORODKLPIlAX

D. iiurdhilis Swezey. Plttosporum glahriiin Tlook. andi

Ai'ii., March, 1910, two males, Eridwell, Timberlake

Eiiphoihtd rhislaefolia Hook, and Arn., June, Jnly,

j

September, 1010, long- series, Eridwell, Swezey, Tim-

berlake; Eiiph(n'hiii liillehraiKli Forbes, July, 1916,

adults and nym];)hs, Tiiid)crlake, Swezey, Eridwell.

Xesosydxe

A", lioae Kirk. AcacKt Iroa Gray, nn the y(uiug heaves, many
records of adults and iiyiii])hs.

A^. nihcsccns Kirk, and \-ar. piilhi ^Fuir. Acacia I'oa Gray,

on the ])hyllo(lia, many records of adults and young.

Sti'ay specimens of A^. Voac arc found on the phyllodia

and A. ruJtcsrcits on leaves.

A", pscadorahcscciis ^luir. Acacia Jroa Gray (2), Janu-

ai-y, 1917, Giffard and Muir.
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. N. h-oar-plii/IJodii M\\\v. Ardciii kixi Criiy, <>ii tlic ])liyllo-

«li:i (-1).

N. jirlv Kirk. Slntn^^sla sp., elauuary, 11)17, (Jiffanl and

Muir.

A', (xihiiciisis Muir. Charpciiliriu ohovata Gray, ^Farch,

April, .Iun(\ lOlO, loiio- series, Timberlake.

A'. ri/rlaii<lni<' Muir. (
' i/rhiiuJnt sp., Septciiihcr, Swc/.ey.

T. (louldlae Kirk. Goiddla'^ s]). (1); ('iplaiidni (jraiKll-

'flora Gaud., August, October, 19 10, l-.n- series, 'riiu-

berlake.

N. blnvkhimil Muir. Pipturm aUhdns Gray; Tanuary.

1915, Muir and Giffard ; October, 1915, and .lauuary,

191 B, long series with young from isolated trees, Gif-

fard'xos. 5, 10, 11, U, IT, 5a, Ca, 11a; ^tenogync

ralaminthoidcs Gray, January, 1910, long series with

young, Giffard, Nos. 2a. 4a, 15a; Clrrniordiu parri-

'flornyiw. /^/r/r//////^ Ililleb., January, 191('., small series

with young, Giffard Xo. 14a.

K. pipfurl Kirk. Pipturus alh'ulu.^ Gray jD, February,

1916, long series with young, Giffard, Xo. 9a.

.A', chambersi Kirk. Umllard^a sp. -lanuary, 1915, Muir

and Giffard; January, 1910, long series with y.umg.

Giffard Xo. :5a, 12a.

.Y. ryothodi.^ Kirk. Cipdhodrs famcimiiriar Gham. (1);

January, 1915, long series, Muir and (iiffard ;
Octo-

ber, 19l'5, and January, 1910. very (-..nunou. Giffard

Xo. -2.

N. leahl (Kirk.) Llporl,a<ia sp. Kirkaldy, 1904. Kntomnb

ogist p. 170; Llporharia rah/rosn Gray. dune. 19 10.

long series, Tind)erlake ; lAporhnfla i,d<'!irifni;a (Jray.

Xovember, 1910. long series. Timberlake.

X. mllhn-dhir Kirk. L'nlllardia sd. (1); Unillm.nn .Ian

narv. lt»10, scries witli y..uug, Giffard X<'. K'a; dau-

^ (Imihlia of Kirkaldv was no doubt a misidentification. The plant

in question was undoubtdly CHrlamlra sp. l^-d.]
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uary, 1917, long series with young and one macropter-

ous female, Mnir and Giffard.

!N. ipomoeicola Kirk. Ipomoea sp., J Lissiaea villosa, DoU-

chos lahlah (1) ; Ipomoea sp. February, 1916, long se-

ries with yomig, Giffard Nos. 10a, 18a; Sadleria and

Clbotium ferns; October, 1915, and January, 1910.

long series with young, Giffard ISTos. 1, 3, 4, 9, 12, 16,

IGa; Lytlirum 7tiaritimum. H. B. K. January and Feb-

1

ruary, 191G, long series with young, Giffard.
\

N. lialia Kirk. Freycineiia arnoiti Gaud. February, 1916,

long series with young, Giffard Xos. Oa, 13a.

N. giffardi Muir. Cyiiandra grandiflora Gaud. October,'

1916, long series, Timberlake.

N. HwnHs-taiifalKs Muir. Lobelia liypolcuca Ilbd., Brous-

saisia arguta Gaud. March, October, 1916, common on

small plants or seedlings close to the ground. Timber-'

lake.

N. anjtjro.npliti Kirk. Arqyroxlpliiu)n saiidivicense D.

C.'(l).

N. loheliac Muir. Lobelia hypoleuca IIl)d., April-October,

1916, long series, Timberlake.

iV. thnberhil-ri ^luir. Cyiiandra garnotiiina Gaud. August,

1916, two males and nymphs, Timberlake.

N. giiniierae Muir. Ganneni petaloldea Gaud., a long

series of both sexes and one nymph, mostly along the

midrib on the under side of old leaves, July, 1916,

Swezey and Timberlake; a male and female off Pelca

s])., one female off Coprosnia longifoJla Gray and one

female off Siiffonia sp., July, T.il(», Timberlake.

iY. oMeliae Muir. Astelia verairoides Gaud., July, 1916,

a series of males, females and nynijihs, Timberlake,

Swezey and Bridwell.

N. fiillaii'dyt hiiiaiciisis .Muir. Cyafliodcs sp. December,

li»16, :\Iuiin).
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K i:i.isiA

K. sjjordholicohi Kii'k. Spnrohohis vnyniiciis l\lli. (1).

A. sicczciji Kirk. I'JniijrosI is rdridhilis (i;ui(l. October,

1 !)!('), Swcxcv and 'riiiihci'lakc ; Xdvciiihcr, 1916, Gif-

fard and l^'ullaway.

I\ . jkiIik/iiiii Kirk. 11 crpcsllx iiioiniicnd and a scdiic {./itii-

ciis is (iiiutc'd ill error) (1).

K. cniuloa Muir. Erayrostis rariiiliilis (iaiid .lime, IKHJ,

Swezey; July, lOlG, Tiiuberlake and IJridweil.

rcrh-lnsiclld sdcclHiricida Kirk, (iii siii>,ar-eaiie and rcrcf/n-

nu-s iiiaidis (Ashiii.) <tii Zca inai/s are of recent intro-

duction.

Tablk II.

ALl'llAKKTKAL LIST OK K.XOWX F()()I)-I'LAXTS AM> OK TUK DEL-

PIIACIDAE ATTACHED THERETO.*

Acacia koa (native- name h-oa) ycsosi/diic L'oac Kirk.; N. rii-

hescens (Kirk.); K. nihcsi-cus var. jnilhi .Ainir. ; N. Icoac-

phyllodil j\Iiiir; i\". psrudorulx'.sccn^ Aliiir.

Antidesma I'LATVi'iiYLLUM (Ilanie) Ne>^odri/as mdidvstnae

]\[nir; K. dri/opc (Kirk.).

AEGYROXirillU.M SA.NDWICKNSE ( A ll i IKlJl ilKl ) Xcsosi/dlir (Oyi/'

ro.ripliii Kirk.

Artemisia aistkaeis Aloha arfeinisiac (Kirk.).

Astelia vekatroides (Pdiiilii) Ncsosi/diic asfcliar Mmv.

Boi«':a s-p. (Aliah-cd) Xcsodri/ds hohcae (Kirk.).

Broessaisia ARCJCTA { K (I iKi ird II aiid Piidlidinii) Xesosydnc

ill oni is-ta ii ta 1 ds ]\Ini r.

Cami'Ylotiieca mackocari'a (Kokoldii) Alolid rdnipijlothccac

Muir; .1. kaalciisis ^luir; Aloha sirczci/i ^luir.

Chakpextieka OBovATA {I'dpdid) Xcsosi/diw (yihiiciists Mnir.

*I am Indebted to Mr. .7. F. Rock for identifications of species of

certain of the food-plants given in tliis list.
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C'iBoTir.M [lldjui) Xcsosj/dnc Ipoinocicohi Kirk.; Xcsorcstiof'

firirirolii Kirk. (

Clkrmoxtia parvifloka var. pleiaxtiia (OJin irai) Neso-

sydne hlacl-bctni ]\fnir.

COPROSMA L().\(;IK<)I.IA {P'llo, Oh'IIG. Koi) AloJld trail II j>C Dsis

Muh:

CvATiioDKS TAMKiAMKiA { P iiluui irc . Midc'Ii) Xcsosyditc cya-

ihodis Kirk.; X. fiihiiraj/i Idniiicnsis ]\riiii-.

Cyrtaxdra S|). Xcsosydiic cyrfaiidrac Mnir.

Cyktandka garxotiana Xesodryas qlffardi Kirk.

;

Xesosydne timhcrlal-ei Aluir.

CvRTAXDRA GRAXi)iFi>()RA Xcsosydiic (/iffordl .\fiiir; X. (jOld-

dine Kirk. ; Xesodryas giffardi Kirk.

CvitTAXDRA PAU'DosA Xcsodryas (ddcociirpi Kirk.

DoDo.xAKA s]). (Aalii. Adili liiiiidL-iKi) Xesodnjas dodoiidcac<

.Mnir.

I). \is(()SA 3. iiiiiiiroi ^Inir.

r)()r,i('ii()S i,Ai!r>Ai! ^ rsdsi/diic i jioinoc'icoid Ivirk.

DiijAcrtA LAXA (Xdciiac) Alolid fldrocolldiis Muir; Aloliai

ddhddtiac (Kirk.).

DrBArriA pt.axtaoixka {Xdciidc) Aloha diihaiillar (Ivirk. ),

Alolid fldrocolldfis Aluir.

Er.AKocAK'iMs nii-iDis (Kdl'id) Xcsodri/ds cldcocdrji'i Kii-k.

Ei{A(;k<).stis VARiAiiii.is (I'Jiiioloa) k'clisla oiioloa Muir; Kel'i-

sia sii'czcyi Kirk.

KrcKXiA SAX DWicKXsis ( ( ) li Ki-li (I . Pa'ih'i) Xfsodri/as ciu/cniae

K'irk.

Kri'iioRi'.A cMsiAKFoi.i A (f\oJro. A/roIro) Plcl i/o/iJiorodrl jijiax

III I rdhilis Swczi'V.

Im I'lioiniiA iiii,i,i;i!i;axi)| [Koko Alroiro) Aloha Irlr/raldi/i

Miiir; Picl i/()/)horodclpliaj' niirahilis Swczcv.
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FiJKVciXKTiA AKXo'rri ilc-ie) A^csodri/fis frcj/fiiiclKtc Kirk.;

Xrs()si/(Jii(' lidlld Ivirk.

(lori.DiA s]».'" { Mdiioiio) Xcsosi/diic (/(>iil(/l((c Kii'k.

(ilrwKKA I'lyi'Ai.oiDKA (.1/'^') Ncsosi/duc (/ 11 iiii c fdc Miiir.

ITKUrKS riS .MO.NMKKIA K(I IXKi jHll luhllll I\ifk.

Ipomoka s])s. Xcsosi/diic I poinocifohi Kii'k.; Aloha tponioeae-

Kirk.

fl issiAKA \ii,i.<)SA (k'diiKtolc) Xcsosj/dnc i poniocicold Kii'k.

LlPocilAKTA cALYcosA (Xf'lic) Xcsosi/ditc U'dli I (Kirk.).

LlI'OCIIAKTA IXTECKIFOLIA {XcJic) X CSOSI/tl lie Icdill (Ki|-k.).

I>()i!Ki,i,A iiYi'oLKicA Xcsosi/diie UK) lit ts-l(iiital dx Muir; i\ . lobc-

Vidc Miiii'.

LvTiiKiM MAKi'n.Mr.M (Xiiilkd) X esosi/il iic ijioniocirold Kirk.

Mai!A sa.ndwickxsis (Ldiiid) Xeso(h]/ds inacdldld Muir.

ArKTitosiDF.itos T'OT.YMoKiMiA vai'S. (OJi'ui Icliud) JjcidloJia iidnii-

((,ld (Kirk.); L. Iclnuic (Ki)-k. ); L. Ichiidr liaK^diiciisis

Miiir: /.. olildc (Kirk.) ; Xesodryd.-< q\iJlcl-i Muir.

M Y(»i'<)i;r.\i sAXDWicKXSK (Xd'io) Aloltd nii/opoficold Kirk.

OsMA.N III IS SAXDWICKXSIS (I'dd (ir I'ldjldd) ^\ <'S()(Jrj/dS (Jd-

lirl-i Muir, X. tcii-i/i (Kirk.); X. ntticdldtd ]Muir.

I'ki.ka volcaxica (Aldiil) Alolid iiiijoj)otrola Kirk.

Pii Fjioi'TKKis sj). X<-s(ir('.</lds nnnhdid (Kirk.).

Pil'TlKis AM'.iixs (Mddidh-c) Xcsosi/diic hidclrhd nil Miiir;

X. pipimi Kirk.

I*rr-|'()SP()1MM (Ji.AiiivMM (llddini) Did i/opliorodcl plid.r iinrd'

/)ilis Swc/.cy.

pT.F.cTitAXTin s i'Ai;\!i"i.()urs Alohd pircl niiilli i Muii'.

See footnote, page .')J3.
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IxAiLi.AKDiA sp. {Kupaita,. Naetme) Nesosydne chamhersi

]virk; N. raUlardiac Kirk.; N. oshorni Muir.

Roi>T.ANDiA GRAXDiFOLiA Nesodfi/as (jiffardi Kirk.

Sadleria sp. {Ammnaii) Nesosydne ipoinoeicola Kirk.; Neso-

restias filieieola Kirk.

ScA?:voLA coKiACEA (Naiipaka, Ndiqxila latahlwi. (Jlienau-

palrt) Alalia Ipomoeae Kirk.

ScAEVOEA MOLLIS Nesodryas (daeocarpl Kirk.

Sporobolt's virginicus Kelisia sporoholieola Kirk.

Stexogyxb CALAMixTiioiDES Nesosydne hlachhurnl Miiir.

Straussia sp. (Kopik-o) Nesosydne pele Kirk. Leialoha leliuae

Jiawaiietms Muir.

SuTToMA sp. ( Kolea) Nesodryas fletu-s (Kirk.) N^esodryas

perhinsi (Kirk.).

Syzygium sANDWicExsis (Olihi-lia. Pailii) Nesodryas eiigeniae

Kirk.

ToucHARDiA EATiEOLiA (Oloiui) Nesodrya.^ (jiffardl Kirk.

Tabeio III.

LIST OF SPECIES OF HAWAIIAN DELPIIACIDAE FOR WHICH THE
FOOD-PLANTS ARE AT PRESENT UNKNOWN

OR IN DOUBT.

Leialoha, oeeanides (Kirk.) ; N. paeifiea (Kirk.)

Nesodryas fletas (Kirk.); N. frigiduJa (Kirk.); N. hida

(Kirk.)
; A', laka (Kirk.)

;
N. piHani (Kirk.) ; N. pluvialis

(Kirk.)
; N^. silrcsfris (Kirk.),

Nof/ioi-esiid.s hadia Miiii-.

Nesosydne sirezeyi Muir; N. aneeps .Muir; N. neplirolepldis

Kirk.; N. pcrkinsi ^hiir; N. trail upeusis Miiir; N. fulla-

irayi ]\Iuir; N. inroinnioda ^\\uv\ N. sJiarpi Muir; N.
roehi ]\[uir; N. nioidicola Kirk.; N'. ludeakaJa Kirk.; N.

nepJieJias Kirk.; N. proccllaris Kii-k. ; N. umhraiiea Kii-k.

;

N. Iiaviadryas Kirk.; N. p(dii.sfris Kirk.; N. nuhigena

Kirk.; A', inthricola Kirk.
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ANXl'AL ADDKKSS.

Economic Aspects of Our Predaceous Ant

(Pliei(h)l(' iiK'f/dccpliala)

Bv .1. V. I ij.i.\(i\v<)i;'i'ii.

Even the most casiutl ohscrvcr is intcreslccl in ants. Tlicir

extraordiiiarv instincts apj^cal to the imagination; hence, we
find allusions to their indnstry and persc^verancc in the earliest

litcralui'c. 1000 I!.
(

'., Solomon ])oint('(l to the ants for the

emulation of society, and correctly obser\-ed that each individ-

ual was ahle, instinctively, to fnlfill the demands of social life

without "chief, overseer, or ruler".

Their great value in the economy of nature demands our

considei'ation. I'hey not only remove myi-iads of dead insects,

l)Ut, also, act as an inn)ortant factor in the ilesi ruction of the

v^ living. Forel estimated that a large colony would hi-ing in

100,000 daily during their greatest activity. Moi-eover, in

some countries predaceous ants ai'c regarded as useful allies in

the control of insect pests, and we might ])rofiralily consider

McC'ook's (1(S82)'^ suggestion, that foreign ants he introduced

for snch ]inrposes.

Though ants often come into conflict with our activities,

and tlu^re is a popular notion that they are noxious insects,

L believe, with Forel and other leading students of the sub-

/ ject, that a consideration of all the facts forces us to the eon-

i elusion that as a group they arc eminently beneficial.

Ants have become dominant insects through their splendid

adaptability and terrestrial habits, as has been ])ointed out by

several authors. Their varied diet. sim])]e homedife, and fret'-

doni from enemies being impoi-tant factors leading to their

' success. "The worst enemies of ants are other ants, just as

the worst enennes of men are other men." Hence, it is a rather

common experience, in the tro])ics, to find that one species

becomes dominant in a cei'laiu region, at the exjxMise of all the

other ant-fauna.

* Dates in parenthesis refer to bibliograpliy.

Proc. Haw. Ent. Soc. Ill, Xo. 4, May. 1917.
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A notable case (Wheeler, 1906) is the supplanting of Pliei-

(Jolc iiicf/uccpliala. by the Argentine ant (Iridomyrmex liu-

)iiill.s), ill Madeira. This displaced species which has proved

itself so (loiiiinaiit in other warm countries of the world, evi-

dently met a superior foe in the pugnacious South American

ant. This superiority appears to he evidenced l)y the way that

the Ai'gentine ant is displacing all other ants in our Southern

States. (Dr. Wheeler (1910), further, gives interesting ac-

counts of the dominance of P. mef/acepliaJa in tropical coun-

ti-ies, citing particularly, Bermuda and the Virgin Islands. He
then ])redicted that this species would rapidly exterminate the

ant-fainui of tro]ucal or sul)tropical regions, wherever it was

able to gain a foothold, and })ropagate abundantly. This pre-

diction is certainly proving true in the case of Hawaii, at least

as far as out-of-door nesting species are concerned.

V,()ne has but to observe in some particular region of our

Islands, for a few years, to note the supplanting of other ants

by P. )ii('</arep]iahi. At my home, in Palolo Valley, this latter

species is now the dominant ant, out-of-doors. As recently as

1913, the black ant ( Frenolepi'^ lonf/iconiis) was thei-e in

myriads, and the yai'd contained several nests of the fire ant

{Solrnopsis i/oiiiiiaia var. r(if<i)\ both these species have now
entirely disa])peared. ) The first was ])articularly troublesoihe

from tbe fact that wliole colonies fre(iuently move(l into the

house, locating the l)rood alxuit the water pipes, oi- iusid(^ the

tank of the toilet. They gave further trouble by beiug oinni\-

oi'ous feeders ; so we were glad to see tluMu replaced, even

though it might be a case of "out of the frying pan into the

fii-e'\ The incf/accp/iohi . however, have at least k(>pt tlieir

family affairs out-of-doors.

Dr. Perkins (191.'>) has described in a most convincing

manner the effects of this dominant introduced ant n|)on oni-

endemic insect-fauna. For be considered Ihat it had |)i'acri-

cally exterminated the native insects, particnlai'ly tlie beeth's.

within its i-ange. I^ut, as he i'emai'ke(l, foi-cign oi- importecl

insects often floui'ish in spite of it.

I)i'. \\ licch'i' has recently wi-itlcn me of his observations

on /'. ni('(/fic('iili(ilii in (^ueenshind, .Vnsti'alia, where, he says.
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one ciiii sec wry cjisilv the sii]t|)liiiil iiiii' <>( llic ii;iii\c ;nil> 1»\-

tllis sjXM'ios. ;

OKIOIX.

('(•iisidcriiiii' I lull llic li;il)its of this species were first studied

('Nteiisivelv hy I'l'dl'essdr Ileer (IST)!^, lS.-)(i) in AFadeirn, and

the name (I'Jco/ilil/iord piisilhi. liiveii to it hy him, it is oidv

iiatiii'al foi' I>i'()\vii (lS(i;)j to cdiisiihT this ant ])eenliai' to

that islaii(L

fiivestig-atioiis of recent years ha\-e demonstrated that /'.

)ii('(i(ic('plinl(i is cosnio])olitaii, at h'ast in the tropics and sidi

tro])ics. Dr. Wheeler informs jne that the sjx'eics seems to

ha\(' come from Madaiiascar oi- Africa oi'ii2,inally, for it hclonus

to a j>-i'on]) of /'/ick/oIc \vhi(di is hest rei)res(nted in those

reii'ions. )

There is no i-ccord of the time when this ant was inti'o

<lnced into Hawaii, hnt \)v. Perkins (101;)) states that escn

durin<>' the last twentv years it has occni)ied somc' considerahle

areas previously free from it. ( Blaekl)nrn and Kirln- (ISSO)

r(H'or(lc(l it nndei- the name l^lichlolc piisiUa Jleer, remarkini;-

that it was "one of the commonest ants in Oahn, and pi'ol)al)ly

(dsewhere."' )

ois'i'iniuTiox.

It is an extremely easy nuittei' foi' ants to i)c disti'ihnted

hy shi])pini>', for it is a common experience' to find them in

packages of mereliandise npon the wharv(>s. A o-ood illustra-

tion of this fact was recorded hy Eckai't (1!)()2), who i-eceived

a l)arr(d of horcM'-infested seed-cane fi'om Demerara, wliicdi

u])(»n (t])eninu- up was found to he swarming with 1\ mcija-

rcphala.

The range of these ants is largely conti'olled hy (dimatic

conditions. They are not tolerant of cold weather, and a])pai'-

ently, extremes of hnmi<lity are vi'vy injuidous to them.

Giranlt (1915) has recorded the destruction of vasi num-

hei's, (]\w to slight frost in (Queensland: hnt his last statement

that the heaj)s of dead all seemed to he in ruts, might imply

that water came in as an additional death-faetoi-. On sevei-al

occasions, while in Fiji durinu' li*l."I, L <il)ser\('<l similai' idles
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of dead megaccphaJa, wliit-h had been carried out of the nests

by the snrvivors. These fatalities apparently always took

place during cool rainy nights, and the heaps of dead were

only found at the entrances of nests located in the furrows

between the cane rows. The indication is that the ants were

overtaken by a flood of water, while in a chilled condition,

otherwise we should expect dead in the nests on the ridges

as well as in the furrows. An experiment was tried of flood-

ing a nest for a brief period during the day, but apparently

no fatalities resulted, for as soon as the water su])sided the

workers began carrying tlie bi-ood to a drier location.

Dr. Perkins (1913) mentions low-lying localities, along the

coast, which from exce?ssive dryness and other causes, the

PheidoJe is unal)le to occupy, at any rate permanently. A good

example of such a locality is to l)e found just beyond Koko
Head crater, here on Oahu. Going over into this valley, a

marked change in the insect-fauna is to be noted. While

inerjacepliaJa is the dominant ant on the Honolulu-side of the

crater, there is scarcely a trace of this species on the opposite

side, which is an extremely dry and windswept area. Several

other ants have, however, adapted themselves to these diffi-

cult conditions. Both Frciwlrpls loiifjirorjiis and the fire

ant (Solcnopsis gcniinald var. riifa) are there in abundance.

The first species favoring the region of coral sand, and tlie

second the alluvial soil, further back from the shore, in accord-

ance with its agricultural habits.

It is interesting to recall that these are the same species,

recently exterminated by niegacephald in the vicinity of my
home, in Palolo Valley. They are certainly driven to the

"ends of the earth" in a region such as we find beyond

Koko Head.

HABITS.

In favorable regions, such as we find in any of our humid
valleys, P. megocephala is exceedingly abundant. These ants

make use of every stone for a roof, and the large cracks in the

volcanic soil, which form during the dry season, furnish theui

ready-uuule chambers to a consideral)le de])th. Xaturally,

heavy rains are unfavorable to tluMii in tliis spongy soil, and



tlicv jJi'dhiiMy siiffc-r severe loss. I'lKler siieli (•ii'eiiinstjinces,

we find tliem l)rini>-inii' ii'i-eat ])iles of the hrood to the surfiiec,

jiiid de))ositiiiii' it just heiieatli the stones or othei' ()l)iects,

\vli(M-e it may l)e easily destroyed hy fiirtliei- floods.

A\'heii thus set-to to save tlieii- hrood, the ants make use of

any struetni'e al)o\'e uronnd ; hence, we find tluna doini>' con-

sideral)le danniiic in un])roteeted a|)iai'ies"" dnrinc,' the rainv

season. At this timi^ every hive has a tiirixiiiL;- eoloiiv of' ants

heneatli it, and, as the s<iil becomes sulnvated, they irv to

move inside. They huild co\-ei'ed runways, of soil ;ind hits

of trash, eonnectinii- tlieii- nest with the openiuii' to the hive,

and tlnis effect an entrance without a])])arent i-emonsti-ance on

the part of the bees. The ants then heii'in their attack hy

catchinG,' the bees along the edg'es of the cond)s, but with each

success their nnnd)ers increase, nntil tliey literally co\<'r e\-ery

s(|nare inch of space within the hive, and the i-emaiiunii- bees

are compelled to flee for safety. When the swarm has been

thus gotten rid of, the ants devote theii- attention to the de-

struction of the lar\al bees, and often move ])ai't of their nest

into the hive.

Tn such an onslaught it is the small workers who I'ush in

from all sides, seizing legs and wings of the prey; but they

are soon assisted hy the soldiers, who not only help to ludd

the struggling insect, hnt also offer most effective service in

dismendiering it with their powerful jaws, and, in biting it

up into pieces of such size that they can l)e easily carried hy

the workers. The soldiers apparently disdain any other duties

than these, for they have not been observed either cai'i-ying

food, or assisting in the removal of brood in the suddenly

opened nest. Tn the regular file of workers, struggling nndei-

their heavy loads, these big-headed fellows inai'ch along empty

handed. They have an inquisitive way of rushing up to each

workei- that they meet and touching antennae for an instant

before passing. Furthei'more, the workers do all the foraging

—a great excess of soldiers being usually found in the nest,

as if waiting for a ''call to arms". As soon as a new food

* Methods for the protection of bees discussed under control

measures.
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supply is located, liowever, the soldiers advance in a constant
stream, along Avith the workers.

Mr. E. C. Smith, manager of the Garden Island Honey
Company, of Ilonolnhi, tells me that with their 5,000 colonies,,.

located on the various islands, they experience by far the
greatest difficulty from these ants on the Island of Hawaii;
for most of their apiaries are there located in very humid

V districts. He says tliat, even here on Oahu, at least twenty-
five per cent of the colonies are destroyed during each rainy
season, unless protected. It is his experience that no colony,
no matter how strong, can withstand these predators, for
more than a few days, if once set-upon.

It is fortunate for the apiarist that the ants are omnivorous
111 rheir diet, and that they feed upon bees during so short a
season; for even though a successful method of keeping them
out of the hives has been devised, the expense for the lal)o.'

item of carrying on the combat throughout the year would
be prohibitive.

Since these ants show a decided preference for an insect

diet, their activities may lead them to attack other introduced
beneficial insects. Fortunately, many of these, for exain])l(>

the hymen()])terous ])arasites, appear to be more or_less imiiun
but, as I have recorded (1914-) the breeding of dii)t!'r()i

parasites, in Fiji, was greatly hampered by mcgarcphala.

>Vp])ai'ently this is a further case of the eff(>cts of dimar
upon the activities of this ant. Fiji, being nearer tlie (Mpiatov.

is warmer than Hawaii, and megarephala is much more abun-
dant, at least, in the cane districts. As far as we were able

to observe, none of the thousands c^f flics that we libeiated

during the first nine iiKmths were able to establish themselves.

This was probal)ly due to the fact that the work was st:<;'t(^d

at the beginning of tlie dry season, at a time wlieii tlie ants
were exceedingly abundant. Tbc l)reeding cages were moved,
however, to a new district, during the following wet season,

and in scarcely three months after tlie liberation (Fel)ruary,

1914) of 320 flies, they were found breeding in the field, and
three months later, at cutting time, they were found 1o be so

well estal)]ished that the fly ])ui)aria could be fonnd in almost



,v,.rv horcr-iufcsKMl stalk, and they had spread over several

fields. 15v the end of the dry st-asun, however, the ants, whieh

bad heron'ie scarce dnrinsi' the ^vet weather, were usaiu exceed-

ingly ahundanl. and no flies or their pnimria were t.. ho

fonnd.

We have had sinular experience in each (d the districts

where the flies have been liberated, even tc thos(> that were

rsent over to (^leensland,—at first they w.nihl app.'ar to he

established and spreading in the fields during the rainy season.

hut later they wonld entirely disappear.

The only wav that I can account for the way these flicks

have sncceeded in Hawaii is that mcjarcphala is not nearly

as nnnierons here.

Thondi these ants are often regarded as noxions insec-ts

because -d! their relation to Aphids, (\)ccids and leaf-bopi>ers,

we must oive them credit for the fact that they <dten devour

1 these insects, especially if there is a shortage of the honey-dew.

^Professor Heer (1852 and 1856) speaks with snrprise of their

^destrnction of cochineal insects, and recently Swezey (lt)i:))

recorded their eating some of the mealy bngs on sugar cane.

Moreover, Dr. Wheeler (1910) points ont that ants also nmder

some assistance bv removing the sweet excretions prodnced by

these varions bngs, for if left to fall npon the leaves, it turnis

a cnltnre for destrnctive leaf fungi.

Fnrthermore, this species can hardly be regarded a^ a honse-

hold pest. Thongh they show a fondness for foods c..nt:nning

fats and proteids, particularly meats, beans, cheese, bntter,

etc these foods can easily be protected from them. I have

not' observed that they show a particular liking for sweets,

in the house, as recorded by Professor Ueer (1852, 18..b).

As he noted, however, they do have a decided pref(>rence for

an insect diet, and we find them not only removing the dead

insects that chance about the place, but also going after the In-

ino- One remarkable case was that (d some dried fish whicli

hJtl become thoroughly infested with D.^rmestid larvae, ^^hen

first observed, the ants were all over this fish and vigorously

attacking the spiny larvae. Within tw.. days not one of the
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pests remained and the ants gradually dispersed Avithout

any way molesting the fish. (K

Dnring dry weather the ants often come into the houjl'i '

after water, and I have fonnd them swarming over tll^s*

inverted drinking-glass. On one occasion, when taking a drii

in the dark, I felt a gritty substance in my month from tl

edge of the ghiss, and upon investigation in the light 1 four

that I had devoured a few dozen ants. Fortunately, they ha^

no taste, so, if we did not know that they were present, ^\

might eat them with impunity.

It is in their relation to our pests out-of-doors that an-

of this species have demonstrated their great usefulness. A
early as 1852, Professor Heer observed that they held a^

important economic position, for they attacked many of thf

most destructive pests, and no insect appeared to be too larg

for them. Even in their activities against house-flies, whici

I have recorded (1913), they render a most valuable service

For the breeding possibilities of this pest, if uncontrolled, i:'

tropical countries, would be inestimable.
;

f

As pointed out by Dr. Perkins (1913) there are verl?

few of the native insects that can long resist this predatorii

and the same might be said for some of our introduced specieejli

Even insects as big and powerful as our mole cricket {Gryll<^\

talpa africana) are destroyed. I have several times observeci'

these crickets in the clutches of the ants, on sandy soil, an(i|

they appeared to be powerless to throw off their little tori

mentors. In one instance I counted sixteen ants on one lej^t

and there appeared to be as many on each of the other append'

ages, including the cerci. In their struggle to hold the preyi

the ants seized upon every bit of rubbish that came in theii

way, so that the cricket was soon weighted down and tired out,

carrying this load. He made many attempts to get into the

soil but the mass of ants kept their hold upon him until the

soldiers succeeded in ])uncturing the Avail of his abdomen, after

which the struggle was brief. Cardin (1913) has reported that

the ants are the most dreaded enemies of a mole cricket, in

Cuba, and he partly attributes the scarcity of this pest, in

that country to them,
j



'I'o fdiMii sdiiic C'oiU'liisioii as 1(1 lidw such iiiiiiiito insects ai'e

ililc In (Iduiiiialc ci'caturcs even lmii(lr((U of limes their size

iiic has hul Id dhsei'X'c their ])ei'sisteuce and the tenacity of

ithfir attack. In Fiji 1 cduhl hardly collect any insects, at

[Ii2:hts. \vhi(di did not ii;;\'e a nundier of thi'^( ants attached to

flunn. I'>\'( n the powei'l'nl -lune heeth's. { L'liojxxui sp. ) which

;l{strd\- hii\i;c areas of snii,ar-cane hy feedinu' n])dn the roots,

\ver( attacked—often as many as two (hi/.eii ants clin'^ing to

rhe ]c'4s when ca])tui'e(L Of conrse, it is iinjutssihh' to tell

bow hniii these ants had maintained their i2,ri]) njxm the in-

>ects, hnt possihly for honrs, since they a])]>arently never ii'ivo

lip. as lon<i' i:s there is any hope of snecess.

On dne occasion I discovered two soldiers and a tew

ucrkt r- holdinii' a lari;e Derniestid larva, and thong'h 1 watched

tlieni for over two honrs they hardly ehani>ed their positions.

|Thc only motions that 1 conld observe were that tlie^ ants con-

fiinially braced themselves, shifting the feet, and there was a

periodic jerking of the abdomen, especially by the soldiers.

(o>'TROT. :\rEAsrrLEs.

Let me em])hasize in the beginning, that with these ants,

:inr objects shonld be control and not destruction. Tf these

little croatnres, throngh their zeal, come into conflict with

some df onr interests, we shonld not at once try to kill thcMii,

ilmt, rather, to devise a means to kee]) them ont of trouble.

Therefore, df the nnmerons remedies that have been recom-

mended for ants, I will not here consider those which ;.im at

their destrnction.

The method devised l)y Mr. E. O. Smith for the ])roteetidn

of bees is, like many im])drtant discoveries, bdth sim])le and

effective. The corners of the hive are sn])i)oi'ted en the h(»ads

of sixty-penny s])ikes, coated with axle grease ( I*lat(^ VIl).

Any kind of a frame-work may serve for the attachment of the

spikes, but Mr. Smith has finally standardized it; nsing two

pieces of 2 x o, which measure just the width of the hive, and

a 1 X :>, as lon'j,- as the hive, for a spread -r. In getting out

this material at the null, l.'dh s are lidi'(<l intd the :2 x os, so

that the nails will all eiitei- the same di-tance. and give no

trouble from s])litting.



Plate XIL
Corner of College of Hawaii apiary, showing special stands to

keej) ont ants.



Miiiiy (lift'iculrics were ('.\i»;'riciicc(l in trving to kccj) ants

wa.v tVdiii rho bees, before tbeir aversion tor axle grease was

li^i'dvcrcd. Abont ten years ago bives in some ])laees were

n])])oi'te(l ii]»on ])osts to]' tbe- easy ai)i)li(*al ion of ant-i)oison,

vliile other a])iaries were ])rot('('t(Ml by I ins of water, as illns-

rateJ ity Dr. Pbillips." IJorb nieiliods bad to be discai'ded,

ecause of tlie necessity of frecinent rdiewals, wbieb nuub' the

ost ])rohibitive. Tanglefoot, also, ])roved worthless, from the

act that the ants wonld bridge ox-ei- it, in one night, with bits

f rubbish. Axle grease, on tbe otli( r band, appears to bo very

listastefid to them, and tliey stay away fi'om it. This snb-

itanee also has the ad\antage of being rather ])ermanent, last-

ug for two or more months. Hence, a couple of a])])lications

ire all that are required to carry the hees safely through the

vet-season; and the balance of the year they require no pro-

ection.

For Itarriers, indoors, axle grease is hardly suitable, but the

veil-known bi-chloride-of-mercury band is equally effective, if

cept dry. Xarrow lamp-wicks serve best for this purpose.

They are soaked in a saturated solution of the poison, and

nmg up to dry, before pinning al)Out the legs of the furniture,

tc.

What appears to be a most effective remedy has recently

)een nsed""'^ by Mr. Arthur Gibson, of the I)e])artment of

Vgrienlture, at Ottawa, Canada, hut I have not had time to

ry it u])on our ants. It consists in simply dusting sodium

hioride in the places frequented by the ants, and they sodu

isa])pear. This chemical has been reconimendedf for the

lestruction of cockroaches, bnt Mr. Gibson's article would

ii'licate that the ants are simply driven away by it.

i

I
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i;. 1852. Ileer, ().—ITel)er die Hausameise Madeiras. An
lie Ziircherische Jngxnd anf das Jahr 1S52, von dei- Xaturfor-

H'lienden Gesellschaft, 5-1- Stiick, 1-2-1:.

* U. S. Dept. Agric. Bur. Ent. Bui. 75, Pis. VII and X.
** Can. Ent. XLVIII, 365-367.

t U. S. Dept. Agric. Farmers' Bui., 658.

t I have not seen this paper.



Professor TIeer's original aeeoniit of rlie habits of uni- si-

des, for whieli he used the name (Ecophihoyn pusilhi I lee.

For complete translation, see the next paper.

185(5. Ileer, ().—On the house ant of Madeir:' Trail-

lated from the original by Lowe, R. T. Ann. and Mai; X{|.

Hist. M ser. XVH. 20!)-:>24 and ^22-33:}, 1 PI.

The author states that these ants were found o:i the whc'

south side of the Island of ^Madeira, u]i to a heigh: cf 1,0(

feet, in countless nund)ers, especially in hot, smaiy ])lact

They were under ])ractically every stone, and there was hard

a house that did not harbor millions of them.

They were said to show little ])reference as to kinds

food attacked in houses; g<»ing after sweets (sugar, hone

syrup, preserved fruits); but not less also fresh fleshy frui

of all kinds. They seemed to prefer flesh to vegetable su

stances. Raw and boiled meat was eagerly sought by then

but insects were very decidedly preferred. Great trouble wi

experienced in guarding the collections of insects from ther

The author remarks that they did not. however, seek aft<

dead insects only, but attacked also the living. lie not(

their attack upon flies, termites, grassho])pers and eve

the destruction of the cochineal insects, and, nunnbei-s of the

own family. In these attacks upon large living-insects, it wf

noted that the soldiers were never the ones to make the origins

assault, but only entered in after the first seizure by worker

The soldiers, however, rendered efficient aid in cutting oJ

wings and legs of the larger insects, and in breaking them u

into bits which were easily carried by th(> workers.

1869. Brown. F. II.—Some observations on the fauna c

]\radeira. Proc. Post. Soc-. Xat. Hist. XT I, 211.

"A very troubles(^me little- ant, alxmnds in the houses q

Madeira, and is su])])osed to bo peculiar t<i the island. It hi

received the name (Ecophihora piislJJa from Prof. Ileer, whi

has writtfm an account of this little animal."

1880. Blackburn, T., and Kirl)y, W. F.—Xotes on specie

of aculeate Hynieno])tera occurring in the Hawaiian Islands

Ent. Mo. Ma£^. XVII. 8J).



301

'rii(> species is recorded under the name. I'hcldolc nu.siUa

lleer, with the remarks:

"One of the eonmionest ants in Oahii, and pi'ohahlv else-

uliere. (T. B.)"

"The honse-ant of ]\rad(>ira : and oceasionallv met with in

Eiiiiland. (W. F. K.)"

1882. McCook, K. V.—Ants as beneficial insecticides.

Pr(X'. Acad. Nat. Sc. Phihid. 1882, 263-271.

Tliis article- is a discussion of the practicahility of the use

, of ants for the destrnction of insect pests, as practiced in the

(province of Canton, China.

The Chinese are said to protect their oranc;e trees from

dreaded pests bv importing- ants from neighl)oring' hills. Idie

growers themselves supply some ants, which prey upon the

enemies of the orange, but not in sufficient numbers ; and

resort is had to hill-peo])le, who, throughout the summer and

winter find the nests suspended from branches of bamboo and

various trees. There are two varieties of ants, red and yellow,

whose nests resemble cotton-bags. The collectors are supplied

with pig or goat bladders, which are baited inside with lard.

The orifices of these they apply to the entrance of nests,

when the ants enter the bags and become a marketable com-

iiiiidity at the orchards. Orange trees are colonized by deposit-

ing the ants on their upper branches, and to enable them to

Ipass from tree to tree all the trees of an orchard are connected

by bam])oo rods.

The author discusses the subject under several heads, and

sums up

:

Even if the ant should not be as tractable for domestication

as her hymenopterous ally, the bee, and in spite of her occa-

sional forays upon oiir cupboards and crops, the ant is worthy

to stand at the head of insects beneficial to man.

1899. Forel, A.

—

Plieidole megacephala Fab. Fauna lla-

waiiensis I, 118.

"Hab. All the Islands from the coast to an elevation of

3.000 feet. Cosmopolitan."
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1902, Eckart, C. F.—Report on precautions to be observ(

with regard to cane importations. Haw. Sugar Plantei

Assn., p. 8.

A barrel of seed-eane imported from Demerara was foui

to be badly infested with borers, and the empty channels of tli

beetles w-ere alive with our common ant (Pheidole megac''

pliala). Upon opening the sticks, traces w'ere found of bo1

larvae and pupae of the borers, which had been destroyed I

the ants, but only a single beetle was found, alive, in the coi

signment, having escaped because of its perfect cocoon, wliic

is difficult for the ants to enter.
|

1003. Perkins, E. C. L.—The leaf-liopper of sugar can!

Bd, Comm. Agric. and Forestry, Bui. 1, 23. (

Pheidole ruegacephala w^as noted, as one of the species o|

ants preying upon the young leaf-hoppers. I

1905. Perkins, E. C. L.—Entomological and other notef'

on a trip to Australia. Proc. Haw. Ent. Soc. I, 9. \

At Cairns Pheidole niegacephala swarmed everywhere, an<|

no lady-bird or its larva could get at the scales on nuiny badlj

affected trees.

1906. Wheeler, W. M.—On certain tropical ants intrdii

duced into the United States. Ent. T\"ews, XVII, 24.
j

]^otes, the supplanting of Pheidole megacephala by the Ar
gentine ant (Iridomyrmex hinnilis Mayr), in Madeira. TI

author quotes from Prof. Heer's description of the formei

species.

1909. Swezey, O. H.—Xotes on the budmoth of sugail

cane, etc. Haw. Planters' Record, I, 133.

The author states that P. tnegacephala is always abundant

in cane, often having its nests beneath the leaf sheaths. It

destroys not only the young bud worms but also other cane-

feeding caterpillars.

1910. Wheeler, W. M.—Ants, p. 154-155.

The author quotes, from Professor Heer's account of P.

megacephala, and states that this ant is very common in Ber-

muda and West Indies and will probably be found in Florida.

He savs that there can be little doubt that wherever it o-ains a

let
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foothold in tropical or snlitropical countries it is able to propa-

gate very rapidly and to exterminate the indigenous ant-fanna.

Bermuda and the Virgin Islands are cited as cases in ])()iut
;

and the following interesting observations are recorded:

"During March, llXXi. I dexdted ten days to a careftd

study of the ant-fauna of the little Island of Culebra, off

the eastern coast of Porto Rico, without seeing a single s])eci-

incn of Pit. mcgacephala. This island is, however, completely

overrnn with a dark variet}^ of the vicions fire-ant (Solenopsin

goninata). One day, on visiting the Island of Culebrita,

which is separated by a shallow channel hardly a mile in

width from the eastern coast of Cnlebra, I was astonished to

find it completely overrnn with Pli. megaccphala. This ant

was nesting nnder every stone and log, from the shifting sand

of the sea-beach to the walls of the light-honse on the highest

point of the island. The most careful search failed to reveal

the presence of any other species, though the flora and physical

conditions are the same as those of Cidebra. Tt is highly

probable that Ph. inef/accpJiala, perhaps accidentally intro-

duced from St. Thomas, a few miles to the east, had extermi-

nated all the other ants which must previously have inhabited

Culebrita. The absence of megacepliala on Culebra is perhaps

to be explained by the presence of the equally prolific and

pugnacious fire-ant."

1913. Cardin, Patricio.—A probable parasite of Scapfcrii^-

cus dldadyhis in Cuba. Journ. Econ. Ent. VI, 330-331.

The author states that the fire ant (SoJcnopsis geminata

Fab.), and the common red ant {Pheidole megacepliala Fab.),

were the most dreaded enemies of the mole cricket, or

^'changa", in high and dry land, and he partly attributes the

scarcity of this pest, in Cuba, to the attacks of these pests.

1913. Illing-Avorth, J. F.—Little brown ant doing good

work in Hawaii. Haw. Forester and Agric. X, 370- 371.

The writer states that P. megacepliala appears to be the

principal factor holding house flies in check under tropical

conditions. It is estimated that the ants destroy fully 75%
of the flies; carrving off most of the eggs or larvae as soon
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as tlun fiiul rlieiu. Furthermore, tliev were observed attacking

and dismember ini>- adult flies. m\\

1913. Swezey, O. H.—Sugar cane mealy bug-s in the I

Hawaiian Islands. Haw. Planters' Record. VIII, 208.

The author states that P. megacephala is always present

and although feeding largely on the sweetish excretions, yel

does eat some of the mealy bugs.

1913. Perkins, R. C\ L.—Introduction, Fauna Hawaiien^
sis, I, xli and ci.

From the standpoint of the systematist, the author gives

this most interesting survey of P. megacephala in Hawaii:

"As with the birds, destruction of forest has, doubtless,

caused the disappearance of many local insects, but even of

greater importance has been the introduction of foreign carniv-

orous species, especially of the dominant ant, Pheidole megace-

phala. There is no record of the time when this destructive

creature was imported, but even during the last twenty years

it has occupied some considerable areas previously free from it.

It may be said that no native Hawaiian Coleopterous insect

can resist this predator, and it is practically useless to attempt

to collect where it is well established. Just on the limits of

its range one may occasionally meet with a few active beetles,

e. g. species of Plagitlimysus, often with these ants attached to

their legs or bodies, but sooner or later they are quite extermi-

nated from such localities. It is quite certain that native

beetles and many other insects are absent from the localities

occupied by Pheidole,- solely on account of its presence. In

several instances, as the ant has been observed to occupy a new
area, this area having been collected over before it was present

and yielding many native beetles, the latter have entirely dis-

appeared. In a few low-lying localities, even close to the coast,

there are some places, which from excessive dryness and

other causes, the Pheidole is unable to occupy, at any rate per-

manently, and yet unfavorable, as these are, for insects of any
kind, here only will native Coleoptera be found. On one

occasion I came across an instructive instance of the effect of

these ants on the native fauna. A more or less open piece of

forest at an elevation of 1,500 feet above sea level, with a
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Inriic variety of trees seattered in it, appeared at first sicht

ail excellent spot f<»r eolleeting iiati\-e insects. A nnniher of

native Ilymenoptera were seen fl\in,<i' i-oniid the foliaiic, hardy

insects which the ants cannot externiinate, thoiiiih they are

often seen attached to them hy the niandihles. Kvery tree

trunk was invaded hy P/tcidolc. and heatini>' the houi>'hs dis-

lodged them in thonsands. Xo\ a single heetle nor any native

insect was obtained from these trees. One solitary tree, how-

ever, for some reason was quite free from ants. It was a large

Bobea, with hanging masses of 'Maile' (Alij.vhi) dependent

from the bonghs. From the dead stems of this were shaken

hnndreds, if not thonsands, of one species of Frofrrliinns,

others also being present, as well as the large weevils, Bliijnro-

(/o)iHS, and other kinds of beetles. I visited this spot on many
occasions for the sake of a rare species of wasp, but never

obtained a beetle except from this one tree, and a year later it

too was occupied by PJieidole and barren of native insects.

Fortunaetly Plicidole is not universal in its distribution. It

can in some localities just attain 4,000 feet in the mountains,

inider certain climatic conditions. Below twelve or thirteen

hundred feet it often occupies most of the islands, excepting

some extremely arid localities. Though not so utterly de-

structive to other insects as to the beetles, yet many of them

are destroyed by it, and generally speaking, collecting is very

poor, where it abounds. ' Most of the native species taken in

such places are vagrant, like Lepidoptera, and have bred in

some adjoining area, either free from this ant, or where it is

coiii])aratively sparse. ]\[iles of attractive forest in some parts

of the islands are almost devoid of native insects, through its

destructiveness. A very few endemic insects seem able to

l>reed in its haunts, even where it is quite abundant, but many
of the foreign or imported insects flonrish in spite of it. It

is not probable that it will spread to any great extent l)eyond

the limits now occupied, for it has long since filled all suitable

localities. Here and there the opening up of limited areas of

forest may by change of conditions allow it to colonize these,

but the great bulk of the forest is now reserved and not likely

to be opened np. There is no reason to su])pose that the en-

demic insect fauna will suffer anv considerable further diminu-
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tion, and it may, so far as one can see, remain as it is for ages

to come. The chief danger would be in the introduction of

some predaceous creature like Pheidole, which would be able

to occupy the great area of forest land and the country above

this, where Pheidole does not now exist. As no such insect

has been imjjorted in the course of the last century, it is on the

whole improbable that it ever will be."

And, further, in discussing the ant fauna of the islands,

the author adds

:

''Pheidole megacephala is the most abiuidant of all the

foreign ants. In many parts it occupies not only the whole

open country, but also the forests to a height of about 2,000

feet in the mountains. In open country it sometimes becomes

established as high as 4,000 feet, and may be numerous at

three thousand. Usually, where forests are dense, it ceases to

range above about 1,200 to 1,500 feet of elevation, while in its

range, no matter how fine or how dense the forest may be,

the endemic fauna, save for a few forms, that can resist, or

are tolerated by the ants, is entirely exterminated. This native

fauna, especially of beetles, appears as if by magic, the moment

the limit of range of Pheidole is reached ()f the

native insects that are attacked by Pheidole. the Aculeate

Hymenoptera are the least injured. Even in the case of large

Crabronids and wasps of the genus Ody)ierus it is common

enough to find specimens with one or more workers of Phei-

dole, or Avith the great head of the soldier-form attached to

their legs or antennae, and we have noticed instances where

these strong insects have been entirely overcome by their assail-

ants."

1914. Illingworth, »T. F.—Further notes on the breeding

of the Tachinid fly parasite on the cane beetle borer. Journ.

Econ. Ent. VII, 396.

The writer places the small brown ant (P. meqaeephala),

at the head of the list of mortal enemies of the flies. These

ants -were troublesome at every stage of the breeding work ;

being on the ground about the cages in myriads, they swarmed

inside at the least oportunity. Carbon bisulphide was used

effectivelv for the destruction of nests in the cages.



Kiueri>"iu<>- flics in the field were often ohserved in tlie

l,,i]^
—

., siniile :inr, :il this time, heini;' :il)le to hold a fly, and

rlie cane is alwavs swarniini!; with them.

The larvae of the flies only escape heeause the parasitized

JHirci-s \)\\\ix the channels Ix^hind them and hnild ant-])r(K)f co-

coons, foi' the ants (piickly destroy both <irnl)s and mag'i'ots

\vheii ex])osed.

1013. Ehrhorii, E. M.—Ants. Report of the Division

of Entomoloo-y for the biennial period endin<i' Decemher .'51st,

11)14. Hawaii Bd. Aoric. and Forestry, p. i:;i»-ll<>.

The anthor reports PheidoJe nicgacepltala as i>ivino- nineh

ti'onble to householders, attacking foods, but states that this

species is more of a garden pest. He says that they fre-

([nently loosen the soil around young plants, causing them to

fall over, and that they are more troublesome in dry situa-

tions.

Control measures include placing the legs of tables, etc.,

in dishes of water, or tying bands soaked in ant-poison about

the legs, and the destruction of the nests. Since this species

nests in the soil, outside of the building, they are easily killed

by the use of gasoline or carbon bisulphide.

1915. Girault, A. A.

—

Pheidole rnegacephala Fab. dying

from cold in Xortli Queensland. Ent. Xews, XXVI, oVrl.

This interesting note follows:

"Toward the last week of July, 191:^, all over the Goondi,

Darradgee and Mundoo cane plantations near Innisfail, I saw

little heaps of dead ants, each heap containing several hun-

dred specimens of the workers and soldiers. They were rather

connnon and I was considerably puzzled to account for them

until chancing to hear from a farmer that young sugar cane

had lieen slightly damaged by recent frosts; the ants doubtless

had suffered from the same cause, the more clearly indicated

because the species a])pears to be an equatorial one or one of

the uplands or of sitnations not exposed to cold spells in the

tropical sense, Xests adjoining the heaps of dead contained

living individuals acting as usual. Later, on August 8, at

Xelson, Xorth Queensland, I found the same species, dead in

similar heaps; if along a road, these heaps all seemed to be
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in the wheel miTs ; from their appearance, they were several

weeks or more old."

1915. a. Illing-worth, J. F.—Coconut leaf-roller \_()ini()i(ks

hlacMnwni (Bntl.)] destroyed by ants. Proc. Haw. Ent. Soc.

Ill, 142.

V , p. megaccphala destroyed both the egg-masses and the cater-

pillars of the above pest, in Palolo Valley, so successfully that

no pupae resulted. The ants first cut away the imder-part of

the web, that protects the young caterpillars, and then pulled

them out.

1915. b. Illingworth, J. F.—Xotes on the hen flea

{Echinopliaga galJlnacea Westw.). Proc. Haw. Ent. Soc. Ill,

252.

The ants were observed removing the larvae of the fleas

from the dust of the roosting-board.

1915. Muir, F.—Review of the autochthonous genera of

Hawaiian Delphacidae. Proc. Haw. Ent. Soc. Ill, 180 and

203.

The author attributes the absence of l)el]ihacids from a cer-

tain food-plant, that contained numerous unparasitized-eggs,

but no nymphs or adults, to the numerous ants {P. merjace-

phala), which swarmed over the ])lant.

On page 203, in discussing the death factors of Delphacids,

the author says: "At the present time the introducecl ant

(Pheidole mefjaceplidla) plays a very important part in the dis-

tricts in which it can thrive, and it is likely it will lead to the

extinction of certain species."
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Vol. Ill, Xo. 5. For tiik Ykar 1917. Aprit., 1018.

JAXrARY 4tii, 11)17.

The Olio Iniiidrcd tliii'tv-sixth mcetino- of tlic Society wji;^

held in the usual ])la('o. ^rembevs present were: Mc^ssi-s.

I3ri<hvell, Ehrliorn, Fnllawav, Illini>,\vortli, Knlins, Miiir, ()s-

horn, Swezey and Tinil)erlake. In the absence of the presi-

dent and vice-])resi(h'nt, Afr. Afnir was chosen to ]n-eside.

^linntes of previous meeting read and a]i])r(i\-e(L

On motion of ]\lr. Swezey, it was voted that a l»i)und cojiy

(if the '"Proceedings," Vols. T to HI and succeeding numbers,

be sent to the Trustees of the Hawaiian Sugar Planters' Asso-

ciation.

]\rr. ]\Inir suggested (dosing Vol. Ill with the next issue,

and offered to ])repare the index for the same.

exto:moi>ocucai. prooka^f.

Sderofi'thhinae.—^ir. liridwell exhibited a sjiecimen wliich

he had captured indoors at Kaimuki, a]»])arently re])resentiiig

a new genus in this subfamily of Bethylidae. lie considered

that his species had ])r()bab]y been inti-oduced to Hawaii from

the Orient.

Bemh'idula sjip.—^Ir. Bridwell exhibited s])ecinicns and

discussed certain species of this genus of wasps.
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FEBRUARY 1st, 1917.

The one hundred thirty-seventh meeting of the Society was

held in the usual place, Vice-President Pemberton in the chair.

Other members present: Messrs. Bridwell, Ehrhorn, Fulla-

way, Illingworth, Kuhns, ]\Iuir, Osborn, Swezey and Timber-

lake.

]\Iinutes of previous meeting read and approved.

It was suggested by Mr. ]\Iuir that all new captures be

indexed in the ''Proceedings". Mr. Bridwell added that it

would be an advantage to have all introductions on record in

the "Proceedings".

ENTOMOLOC;iCAL PEOGRA^f.

Scolia manilae.—jNIr. Swezey reported the collecting of

1125 females of this recently introduced wasp during the past

few weeks. They were all collected in one place where they

were first liberated about ten months previously in a cane

field badly infested by Anomala orkntalis grubs in the planta-

tion of Oahu Sugar Co. The male wasps appeared much more

abundant flying about near the ground, the females being seen

only when they came to feed on the blossoms of various weeds

in the middle of sunny days. The wasps collected were used

to distribute to other places helping in their dispersal.

Phcidolc megaccphala.—Mr. Pemberton reported having

observed this ant pulling small fruitfly larvae out of iufested

coffee at Kona, Hawaii. Mr. Timberlake mentioned having

observed the same ant destroying the eggs of the cabbage but-

terfly. Mr. Bridwell reported ants caring for AJeurodrs in

South Africa.

Lncillid scrricata.—Mr. Illingworrh rejxirted findiug the

larvae of this fly in the vent of a hen. On killing and exam-

ining the hen these larvae were found feeding and Avere roared

to maturity on meat.

Musca domcstica.—Mr. Bridwell reported having noticed



^Ilar2:e numbers of liousotly mat>;a,'ots breed iiiii' in potatoes in the

hold of a v(^ssel from South America.

MiuyaDlla liisfroiiicd.— Mr. Klirhdrii i-e])()rted capturino-

the harlequin eabbao'e huix in packing- in furniture.

II

Sarcophagid flies.— Mv. Timberlake exhibited si)eeimens of

'ifive different species eaught here, four of which he had deter-

mined from Aklrieh's recent book on this oron]) (»f tlies, and

one species vet nnnamed. lie presented a table for distinsinish-

ijing" the species.

Key to Separate Hawaiian Sarcophaga.

BY r. n. Xi:\rBEELAKE.

Males

Hind tibiae with a lonii' pubescence (villons).

Ilypopygium black S. rJn.r Thomson

Hypopjginm reddish.

Prescntellar bristles present *S'. harbata Thomson

Prescntellar bristles absent S. liacnwrrlioidaUsYaWcn

Hind tibiae shortly pnbescent (not villons).

Epanlets pale, apical scntellar bristles- absent.

Hypopyginm reddish *S'. pallinerris Thomson

Epanlets black, apical scntellar bristles present and crossing.

Hypopyginm black SarcoplKKja s]).

Hypopyginm reddish 6'. rohuxfa Aldrich

Females

Prescntellar bristles absent S. liiiemorrliuidaVis Fallen

Prescntellar bristles present.

Epanlets pale, cheeks black pnbeseent <*>. palllncrvls Thomson

Epanlets black.

Proc. Haw. Ent. Soc, III. No. 5, April. 1918.
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Iljpopygiiim I'cddisli, at least in pai't.

Dorsum of abdomen Avith bristles along

the posterior margin of the third seg-

ment ^S. hdfbata Thomson

Dorsum of abdomen without bristles

the posterior margin of the thii'd seg-

ment S. rohusta Aldrich

Ilypoi^yginm concolorons with rest of abdomen.

Occipnt with not more than two rows of

black bristles behind the posterior cor-

ners of the eyes, the second row gener-

ally incomplete or irregular *S*. <-/(/,)' Thomson

Occijmt Avith three rows of black bristles

behind the posterior corners of the

eyes SarcopJiarja sp.

MAECH 1st, 1917.

The one hundred thirty-eighth meeting of the Society wag

held in the usual place, Vice-President Pemberton in the

chair. Other members present: Messrs. Bridwell, Giffard,

Illingworth, Mant, Muir, Osborn and Timberlake.

Minutes of previous meeting read and a])proved.

ento:mological progra:\i .

Kdisia pallidum.—IMr, Muir exhibited specimens of this

Delphacid from Fiji, Queensland, Java and the Phili])])ines,

and pointed out their variation in color. This is the first of

the Hawaiian Ivelisias to be recognized outside of the Hawaii-

an Archipelago.

Kelisia fiwczeyi.—Mr. Bridwell reported linding this Del-

phacid on a coarse sedge on the slope leading up to Konahua-

nui. He stated that the usual habitat of the species was on

hunch grass (Eragrostis rariahi]i>i) in wind-swept localities.

Mr. Gitfard said that this leafhopper was not unusual in thei

region of the Xuuanu Pali.



AIoIki strczri/l.—Air. 'riiiihcrhikc rc|i(irU'(l cai)! iiriui;- this

lc;rt'li< »])])('! (Ill ('(unpijlolliccti on Ml. 'r;nil:ilus.

J iicf -Idssid.— .Mr. (Jiti'ai'd cxliihiltMl s])('<'iinciis of a i)ret-

tv lilllc -lassid new lo the Islands, \vlii(di lie had caittnred on

biuu'li i;i'ass ( /'Jnu/roslls rdridhHis) uvnv Diamond Head. lie

:il>«i cxliilntcd a iirccn dassid from o-rass.

;<[)odopf('ni iiKdirilld.— Mr. Bridwcll oxhihitcd two of this

I

moth canii'lit on a sand hiirr {(hnicli I'lis cclinufhis).

niapsliiiiis s]).—^Ir. Hridwell called attention to the fact

that this beetle had not l)een correctly recorded heretofore, hut

in collections had heeii labelled AJpJtllohius diapcnniis. The

latter, however, is a nuich raver 1)eetle, only two or three speci-

mens (X'curring- in collections here. Discnssiuo- other Tenebri-

onids. Air. Bridwell said that Goiiorcplifdiini {Opdfnnn) seri-

atiiiii was first known from the Alarshall Islands, and that

Blackburn had credited it to these Islands without giving

authority for his determination. The original description is

entirely insuthcient for identification of the sjiecies and might

apply to any (joiiorrplinlinn. AVhether our very common spe-

cies is really srridfinii seems doubtful. Srlopltdgus pandai)icohi

reported by IJlackburn from Pandands has not since heen col-

lected.

EitroUd sp.—Mr. Timberlahe exliibited a specimen of Eu-

coUd reared from Pij)diindds. ^Mr. Mnir had reared the Pi-

pHuridjis from a Delphacid. The Eucoiht. must have entered

the Plpdiirulds while still in the Deljihacid.

(iclerliid (/()ssi/pi(dld.—Mr. IJridwell reported having bred

the pink boll-worm from niilo (Thcsprsid. popdlnca) ]iods

brought by Mr. Stokes from one of the small islands on the

windward side of Oahu. When Mr. Biisck made a study of

'

the pink boll-worm in Hawaii he failed to find it breeding in

niilo pods, and (inestione(l it as a food-jdant (d' this moth.
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APRIL -iTii, 1017.

The one liuiulred thirty-ninth meeting of the Society was

held in the nsual phiee, Vice-President Pemherton in the chair

Other members present : Messrs. Bridwell. Ehrhorn, Fnllaway.

Illingworth, Knhns, Osborn, Swezey and Timberlake.

Minntes of previons meeting read and approved.

ENTOMOLOGICAL PKOGKA:\r.

Neiv Curculionid.—]\Ir. Ehrhorn exhibited a new weevil

captured at light at night. Later, specimens were fonnd in

decayed wood.
!

Ceramhycid beetle.—Mr. Swezey exhibited a beetle reared

from tlie Crypfo)uenn wood of an insect cage made in Japan,

and used to In-in"' livins; insects from there. ^

l\

Carnhids.—Mr. Bridwell exhibited specimens of rare nativ(

Carabids taken in moss on tree trnnks, on ]\It. Kaala.

Carnhid larva.—^Ir. Tind)erlake exhil)ited a larva of a na^i

tive Carabid which he is rearing.

Notes on the Mating of Cockroaches.

BY .T. F. ILLIXGWOETir.

It was April 20, 1014, that I first observed the mating

habits of onr common cockroach (Periplanrfa ainencana).

Hearing a rapid rnnning abont, after I had gone to l)ed

I tnrned on the light and saw several of these large roachesi

which commonly live in a crevice on the veranda, chasing eac

other as if playing a game. They were too excited to st(^p, ^

even in the light, and I soon discovered that several were

chasing one individual, which in order to escape would fly

across the room, dashing into the wall and rnnning rapidly

from place to place, closely followed by the pursners.

Finally, the fleeing one was ponnced npon, and I discov-

Proc. Haw. Ent. See. Ill, No. 5, April. T918.
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(red that tlicv were in the act of uialinu: lli<i tlic male at

tirst stiKid on the hack of llic fciiialc in ihc normal ])o>irion,

thrv i-cniaincd rlins for oiiiv a hi'icf moment, when hy their

i-;!i)i<l mo\-enients ihe mah' was dislodiicd, and tho still in

( ipula, end to end, thev were ahie to make ra])i<l ])i'o,UTes^;

aloHii' the wall, the female precedinij: and the male I'nnnino;

haekward. After ahont a. minute 1 sneeeeded in i:cttinii' tlioni

into a evanide hottle, hut they hroke a|)art hefoi-e dviuii'.

Aiiain in March, T.)!-"), at the same ])lace I made similar

iihservations n])on our other connnon species ( I'cn jihiiichi aiis-

fidJasiae).

The roaches lia\'e a favorite retreat in a crevice nnch-r the

I dii'e of the roof. When I tnrned on the light I saw several of

them rnnniiiii- alonii' the board, at the e<loi> of this crack, and I

recounized that they were in the activity of matinii'. The

female ran from j)lace to ])lace, very ra])idly, and now and

then a male dashed ont of the crevice after her,—if not pnr-

sned far the female sc^on retnrne(l, apparently in an etfort to

entice other males. After a ra])id scamper a male snccedcd in

landinii' n])on her \)iwk and niating took place, tho they re-

mained in this ]Kisition for only a few seconds, before the

female ran otf with the male still attached and rnnning- baek-

war<ls. A]iparently this is the normal method of mating wirh

roaches, at least if disturbed while this act is taking plac(\ for

I made similar observations last year as noted above on /'.

aiiici'icdiia. r stiecceded in securing the ])air in the cyanide

bottle and they died //( coinila.

The Leather Beetle [Dcrmcsics niJiiiinis Fab.), a Troublesome

Pest of Dried Fish in Hawaii.

BY J. F. iLLixGW'oirrn.

Tliis cosmo])olitan Dermestid is an important pest of dried

fish in Idonoluln, as was recently brought to my attention by

^Ir. M. B. Bairos, Territorial Food Inspector, Nov. 15, 101t>.

Proc. Haw. Ent. Soc, III. Xo. 5, April, 191 8.
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lie gave me a saiii})le from some hales of dried eod, which

were found in the tishmarket so hadly infested that the whole

consignment had to he destroyed.

In looking np the food hahits of this hcetle I find that it

has l)ecome notorious as a hoot and leather pest, particularly

in the United States, where it shows a fondness for sole-

leather. At one time this species hecame so destructive in the

large skin warehouses in London that a reward of £2,000 was

ottered for a remedy, without any heing discovered. There is

also a re]iort that considerahk> damage was done to hams in

^\ji'izona, and that the larvae sometimes destroy entomological

specimens. Furthermore, this heetle is said to injure both

corks and hard-wood ]danks; the larvae hore these substances,

however, only when searching for a safe retreat to pupate.

I,!I''K 1IIST()1;V.

Xewly emerged beetles were confined in glass jars for a

]M'rio<l of fourteen days l)efore young. freshly-hatch(Ml larvae

were discovered. Since it was foimd that the eggs require an

incubation period of three days, the preovipositino' period of

the l)eetles is about ten or eleven days.

The several stages in the life history have been well de-

scribed by Tiiley (ISS,")), but it is interesting to comi)are obser-

vations taken under ti'0]Mcal conditions.

E(i(j:—The freshly laid, cyliudi'ical eg'js lack the traus-

v(M'se impressed lines that Tiihy descrilx-s, tho we found that

just before liat(diing, the segmeutation of the larva, within,

gave this a]i]iearance.

It was found that the be(^tles ])lace the e-^gs in any available

crexice, hence tluy are rathei- difficult to hicate at tirst. Tho

incubation ])eriod we found lo be a])pro.\iuuitely tliree days,

in ]>hice of four to seven days as obsei-\-ed by Riley.

Laird:—The uev. lydiatcdied hn'Aa is at first \-erv liiiht cob

oi'ecb but soon darkens; thei'e is a uoticealtle lighter area on

the median dorsal line, which branches on the head in the form



of a V. Al lliis sUiiic I he hii'va is covered wUli verv loiiii'

liiiirs. those exleiidinii- from the caudal se<:iiieiils e(Hialiiii:- its

cutiro leiiiitli. The last seiiuieiit tei'uiiuales in a siuuh' proleg

or Slicker, which is used effectively whenever the liruh is forced

to travel over a suiooth surface, such as ulass oi- tin.

The larvae molt in tive to eii-ht days after halchiiii;- as coiu-

paiH'd to liilev's four to nine days for this instar""'. The second

staiie larvae molt iu four to ten days— Riley's time four to

seven days, 'idie thii'd stai^c is ])assed in five to eiuht days

—

Kilev's three to six. The f(!urth staii'e larvae molt in three to

thirteen days, ai^ainst Riley's thrt'c to six. The fifth instar

re(iuire(l five to eiglit days—liiley's tive to seven days. The

sixth was six to nine days—Riley's six days.

Under normal conditions the larvae are fully developed

after the sixth molt and at (nice seek a i)lace to ]iu]>ate: they

leave the food and bore into any substance at hand. It is at

this stage that they do damage to cork, etc., even boring into

hard ])lanks, if nothing else oft'ers a hiding ])lace in which to

])upate. Roth their habits and structure make it ai)i)ear that

the ])upae are jireyed upon in their natural development. 1 he

last larval skin bears a transverse row of s])ines alxive on each

of the posterior segments, as Riley has noted, and tliese ])ro-

iect outward, after the skin is shed and crowded into the

opening of the ]iupation burrow. From our observations there

are no indications that the pupae of this sj)ecies ar(> destroyed

by the larvae, even when they are left exposed.

Pk/xi:—The pupal period here lasts for ten to eleven days,

while Ililey found that this stage reipiired fourteen days.

There are similar ])ockets on the dorsum of the abdomen

,
to those that are found in Al/df/ciuis /iJchiu.^. In this ease,

however, there are only hve in place of six, as found in that

s])ecies, and tho they bear chitinized edges tluy lack the teeth.

* It was noticeable that where food was abundant, development was

rapid, while a scarcity of food not only lengthened the period for each

of the several instars. but. in some cases, greatly increased the numl)er

of molts.
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Those inontlis liavo the same lial)it of elosinG,- ii]ii)ii any oltjcct

inserted iiit(~» tlieui.

The eoiii]ilete larval jieriod for the seven instars was found

to require fifty days, while the life cycle, from ego- to adnlt,

was passed in sixty-fonr days. This is slii;htly longer than

Riley fonnd from his experiments in the eastern United States,

under summer conditions.

Ad 111 I:—The heetles that emerged Jan. 2, lOlT, are still

alive and actively reproducing (April 5th, 1917). They have

been kept in glass jars with screw tops and ahnndantly sup-

plied with the dried hsh. Th(>re is no tendency to leave the

food and a])parently they are well ada]ited to sul)sist and re-

produce genei'ation after generation, shut away from the air

and absolutely without water.

A.\ XOTATED BIBLIOGIJAPII Y.

18-'>0. Westwood, J. ().—Introduction ^lodern ("lassification
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1884. Walker, J. J.—Ent. Mo. Alag. IV, KU.
Said to destroy thick oak ])lanks by their ]m]iatiou bur-

rows.

1885. Riley, ('. V.

—

\U\)t. Comm. Agric. U. S. 258-L>(i-l-.
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etc. Ive])orts injui'v to hams in Arizona. (Ii^•es life

history as coni])leted in about (HI days. Describes and

figures stages in life history.

1880. Jones, F. M.—Insect Life IF, G8-G4.

Notes injury 1o goat skins from ^Mexico, Russia, Cape

Town, Ai-abia and South America.

18!>8. Howard, L. ().—Yearbook V. S. Dept. Agric. U8.
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liecords destruction of cork from S])ain.
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New Records of Insects on Kauai

1!V (). II. SW'K/I'IY.

Oil a I'tH-eiit Iri]) t(t l\auai, visitiui:- llic siiiiar plaiitalioiis,

sexcral species of inse<'1s Avere ((hsei'NCMl wliicli luul not liillierto

1)0011 roooi'dod fi-diii that Island, and oeeasion is now lakeii for

recording' tlieni. In most eases these imniiuTants have not heeii

])iii'])osel_v taken to Kauai, theii- arrival there haviiiii' lieeii

aeeouiplishetl aeeideiilally thru eoiiiinorcial means, ( 'cronidsKi

and Ps('Uf]()(/()ii(il()j)iis heinii' tlie (Hilv ones ])nr])(>sely introilneed

there.

Cii'iiui.^l H--< li i/iiiciiliic This Icdmenmonid Avas found \^^\y

ahnndant at Wai])ouli, where it was parasitiziiii>' the eoeonut

leaf-roller, Omiodcs hJaclrhiiriii. Adults wore numerous, as

were also the empty eoeoons on the eoconnt leaves Avhere the

leaf-rollers had spun np after fecdino". One s])eoinien was

bred from (' ii/pfoplilochia illcpidd in a p<id (if Acdcia fnnic-

si(tn(i at Wainioa.

J''s(ini iiiocIkiics J iicfiiosiis. One or two speeimens of this

Pompilid was]) were seen in the eanetields at Waiinea. Tt is

now very ahnndant on the other Islands, but had not liooii

seen yet on Kauai.

J''scudogoiiai()piis liosjx's. This Chinese Drviuid, ])arasitie

on the suii'areane leaf-hoi)por, inrrodu('e(l in I'.XiT, had ru)\

heretofore been reeovcred on Kauai. It was fimnd in cane

tields at Kealia and Waiinea.

JTchujoiuifopiis. ps('ii(Ioj)]iiiii('s. This h_v]H'r])arasite on \)vy-

inids was found at Waiinea and ^Mana.

Sarc()j)Ji(if/(i liurinorr/ioidalis. This kSarco])hai2,id tiv was

eolleeted at Kealia, Grove Farm and Makaweli. At the latTer

])lace they were ahnndant on the cane in cane cars at the mill.

beinc; attracted hy the juice on the cane.

Airactotnorpha rrciiaficcps. This grassho])por was found at

Proc. Haw. Ent. Soc. ] I T. Xo. 5. April, 1918.
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AVaii)onli, Koloa and Makaweli. This is the first record for

it on any of the Hawaiian Islands except Oahn.

(rrt/llcfaJpa afrlraiia. In low land at Wainiea a few bnr-

rows of the mole cricket were observed in the irrigation

ditches. By digginc a few niinntes a s])ecinien of the cricket

was socnred. The first record for the Islands ontside of Oahn.

CeroiiKisiri spJwnopJioi-i. In a coconnt grove at Wai])onli,

(jnite a nnniher of th(> coconnt leaves had the borings of the

sngar cane borer {liJtahdoniciius oJjsciira) in the bases of the

petioles. In some of these the l)orer grnbs themselves were

fonnd ; in others were borer cocoons with pnparia of the import-

ed Xew Gninea Taehinid ; and some borer larvae were fonnd

having the maggots of the Taehinid. This is the first record in

the Islands of this fly attacking the borer larvae in any other

plant than sngar cane.

Note on Occurrence of an Endemic Itonidid on Oahu.

1!V 1'. H. TIMIiKKLAKK.

On ]\larch 4 the writer captnred a female Itonidid ovipos-

iting in the terminal l)ml of Felea clusiaefolia on Mt. Kaala,

Oahn, at an elevation of abont 2500 feet. Only three species

of Itonidids have been recorded from the Hawaiian Islands

and all these are introduced forms of the lowlands (Swezey.

Proc. Haw. Ent. Soc. vol. 1, ]). 71)). One or two other species

of this class hav(> been observed more recently. Xo endemic

s])('<'i(s lia\e been taken hithcrtofore, or none at least have

been ])laced on record.

Note on Rearing of a Native Carabid Larva.

l:V I'. II. TI.M IIKKI.AK K.

A hir\'a of Mcfioiiicjuis /lahiKic (Blackburn) was captured

hiding at the bases of teruiiual h-aves of Frci/ciiicfKt on the

west side of Kalilii Vallcv. Oahn. on Marcli 11. at ;ibout 1200

Proc. Haw. Ent. Soc, III, No. 5- April. tqiS.
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foot ('l(n-atioii. This larvn was broiiiilit homo alix'c and niolted

a few (hivs hitt'i', finally pnpatini!,' on Miii'cli -!7 aii<l issuinif as

adnlt on A])ri] 'Avd. It was fed on small partially ciMishcd or

stnnncd Diplcra, mostly l)r()so])hilids. hnl pi'ohaldy wonld have

a(*(.*('])t('d other insect food if it had heen otlercd. The hccllc

assnmed a hlackisli hi-own coloration williin iM honi-s after

(mei'iicnce, bnt \\\) to the ])resent ( A])ril ."> ) it still presents an

innnatnre a])})earance. The larva was of the nsnal ("arabid

type.

At least two other species of M clroiienus ca])tnre(l on

.March -tth hiding' in moss on trees on j\It. Kaala were exhib-

ited, these haviiiii' l)een kej)t alive by feeding them with small

Diptera.

Note on the Non-Identity of a Common Hawaiian Jassid with

Nesosteles hebe Kirkaldy of Fiji.

HY 1'. II. TIMI!K]JLAKK.

Ivirkaldy in IDIO ( P'aima Ilawaiicnsis, vol. 2, pt. <•,

p. '>74r) identified one of the common grass-inhabitiug Jassids

of the Hawaiian Islands as Nesosteles liehe which he had de-

scribed in lOOG (Ent. Bnll. 1, II. S. P. A., p. -W.)) from Fiji.

Kecently the writer took occasion to examine the male geni-

talia of specimens from Fiji and found that there were good

specific differences between them and the genitalia of Hawaiian

specimens. The d(n-sal plate or valve of the genitalia in both

species is produced into a strong hook on each side. In the

Hawaiian species the hook is sim]ile l)nt in liehe it is armed at

the base Avith three or four small bnt distinct spurs. The

aedeagus also presents some differences. Kirkaldy called atten-

tion to a small difference in the coloration, and thought that

the Hawaiian specimens might possibly be disting-uished as a

variety, for which he proposed the name liospes. This nanu*

must be elevated to specific rank for our local form. Kirkaldy

also identified an Australian insect as lieJx', but this has en-

tirelv different genitalia.

Proc. Haw. Ent. Soc. TIT, No. 5. .April, 191^
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MAY 8bd, 1917.

The one lumdred fortieth meeting of the Society was hchl

in the nsnal place, Vice-President Pemberton in the chair.

Other members present: Messrs. Bridwell, Ehrhorn, Pnlla-

way, Illing-worth, Knhns, Osborn and Swezey.

]\Iinntes of previous meeting read and approved.

]\fr. Eridwell presented the name of Mr. H. F. Wilhird

for active membership in the Society.

K X T( ) M < )L( )( JT CA I. VIU )( iUA M .

Carpophilus. Iniiiiridlis.—^Iv. Illingworth reported finding

this Xitidnlid beetle attacking the ears of field corn in the

field, while yet in the milk.

Plufella rnaciilipennis.—Mr. Swezey exhibited specimens

of this moth reared from leaves of Capparis sanduAcJien-'^ii-^

near Diamond Head, April 16, 1917. The larvae were fonnd

feeding singly between the new folded-together leaves, the

margins being nicely fastened with silk. Eight moths were

reared, also two Liinncr'ntm poJi/)icsiale. an Ichnenmonid ])ara-

site.

The moths were paler than the nsnal P. maculipennis

reared from cabbage. It was expected, when the larvae were

collected, that they wonld tnrn ont to be the same as the

r. alhorcnosa bred by Mr, Bridwcll from larvae in the pod-;

of Capparh collected by him Dec. 11. 1916, on the coral plain

south of Ewa Mill. Further observations are desirable to de-

termine whether these moths breeding on Copparis are distinct

species or varieties of ]\ 7naculipeiiiiis.

Omlodes hlacl-hurni.—IMr. Illingworth re])orte(l finding the

larvae of this moth recently abundant on the palm Prlfrhanlia

parifica in Honolulu.

CyijplorlnjnrliHS sp.—Mr. Fnllaway exhibited the larva and

j)upa of a weevil from rotten wood,—the same weevil exhibited

by Mr. Ehrhorn at the previous meeting.
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Sfnnnif/riiys hjivfsii!—Mr. Uridwoll cxliihitcd tlnvc spcci-

luciis (if ;i ])(ruliar new :nit taken in rotten \V(hm1 in Palolo

\'allev, where he had found a enhiny. He also cxhihitcMl a

hira,e nuniher of s])eeinuns of the ani, 'l'<'l niiiiornini tiuniciise,

from s])e('iniens of the ])eat fonnd on Washinuloii Ishind.

Scdjxiria (hiclj/liojHi and >'. hncalicd.— Mr. HiMdweU report-

ed haxinu' reared two niotlis of the former and one of the latter

speeies fi'om larvae fonnd in moss on Alt. Ivaala.

Mestoluhes n. sp.—^Nfr. Ih-idwell exhihited this moth, reared

\)\ 'Sir. Timherlake from a larva in moss on Mt. Kaala.

A DiuullIIo (iJ/xispiiiosiis.—^Ir. iJridwell reported this sow-

hnu ahinidant in moss on trees on Mt. Kaala.

SarcuiiluKja rohusfa.—]\Ir. Illingworth reported this fly

l)reedini>- in meat. It is a very large species, not prcvionsly

reported as oecnrring here. Specimens had recently been de-

termined hy ]\lr. Tind)erlake by the nse of Aldrieh's l)Ook on

Sar('0])haga Hies.

CroricJosoiia huiiana.—]\lr. Swezey exhibited a moth reared

hy Mr. Illingwortli from the yonng shoots of Tcconia shins at

the College of Hawaii, which is apparently this species, but

more material is needed to definitely confirm it.

JUATE Tth, 1017.

The one hnndred forty-first meeting of the Society was

held in the nsnal place with J'resident Potter in the chair.

Other members present: ^Messrs. l>ridwelb Ehrhorn. Osborn,

Peniberton, Swezey and Willard.

]\Iinntes of previons meeting read and ap])roved.

^\v. II. F, Willard was elected to active membership.

EXTO:\[OLOGICAn PEOGKA^r.

Olt'ia Psi/Ulds."—!Mr. Swezey exhibited fonr different spe-

* Published in the Hawaiian Planters' Record, \'ol. XVII. pp. 174-

183, 191 7.
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cies of Psyllids, and material showing their work on leaves of

the ohia tree, and reported briefly on a few days' investigation

of these and other insects of the ohia forest in the Kohala

Monntains, Hawaii.

Baeus s]).—A s])ceinien cxhihitod l)y ^fr. Bridwell, taken

by him in Palolo Valley.

(ilijj)foga.sti'a asJnncddi.— .Mr. liridwell exhibited fonr speci-

mens of this Ichnenmonid, taken l)y him in Palolo Crater,

Kalihi Ridge and Lanihuli Ridge.

Diaclnis aiiraiiis.—Mr. Bridwell exhibited specimens of

this Chrysomelid from Palolo Valley.

PJcujltlimysu.s acmnlnatus.—Mr, Bridwell exhibited a speci-

men of this beetle collected May Srd, by Mr. Forbes in Wai-

Inpe Valley, on Sapindiis oaJiueiisis.

SeoJi/lid ill paJin seeds.—Mr. Bridwell exhibited specimens

of a Scolytid beetle which he had found attacking ])alm seeds

on the gronnd at the Qneen's Hospital, in April.

Mites on potatoes.—^Ir. Bridwell stated that ^Ir. Car-

jientcr, the Pathologist at the Federal Experiment Station,

had called his attention to a diseased condition of potato vines

apparently caused by a peculiar species of mite.

MaiKjo tjlight.—Mr. Ehrhorn re})orted that dusting mango

trees with powdered sulphur was very successfid in checking

the blight which causes the blossoms to blight and fall oil".

Aegosoina refJexum.—Mr. Swezey exhibited a specimen of

this Prionid beetle reared from a pupa found by him in a dead

ohia tree in the Kohala jNIountains. ]\Ir. Ehrhorn rehitcd the

digging up of a Prionid larva from a root ir) feet under

ground in the Santa Clara Valley, California.

Trimera laeerta.—IMr. Bridwell called attention to the

scarcity of this dragonfly, which in Dr. Perkins' time was evi-

dently as abundant as tlic other two species: Pantfda flnres-

cens and Anax jiniiKs. It is ])ossibly retreating before the

more successful related species.
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Notes on the Entomology of Hawawiian I^Jiijiliorhla with the

Description of a New Picli/opliorixh IjiIkix

( I loinoph'i-n . [h'lplidciddc ).

r.v .loiix «'()i,i;ri;x ukmdwkll.

The c'luh iiiic llawaiiiiii species of Enpliorhhi foiMii a iiat-

ui'al liTdii]) of closely related species, either shriihs oi- small

trees, raiii2,iiii2,' from the arid reiiioiis of the coastal belt to smiK^

of the rainy ridges more than two thousand feet in elevation,

most commonly gi'OAving on the dry ends of the lateral ridges

at the onter limit of native vegetation. They support a diver-

sitied insect faima which has as yet been very imperfectly

studied. Some l)eginning has been made upon this work on

Oahu but on the other islands the Eiipliorbia-inwuix is practi-

cally unknown. These notes refer to Oahu only.

At least oiu' and ])i'obably two (ir tlu'ce species of Protrilii-

II IIS feed in the larval condition in the wood of recently dead

stems and on reaching maturity enu'rge and live for a time on

the foliage on E. liiUchrandi on the lateral ridge leading out to

the eastward from ^ft. Kaala in the Waianae range, on E.

chislarfolid on Kaumuohona ridge in the Koolau range, and on

E. iindfiformis on the Ewa ridge l)Ounding Kalihi valley in the

same range.

Ml'. Swczey has found the F/ii/dfid moths (IcnoplHiidis lo-

doid and (I. Icahl. attacking the foliage of Enpliorhhi. the for-

mer in the mountains, the latter in the lowlands.

A nnnd)er of ITeteroptera of the families Covchhic Lip/dri-

ddc. and Miridae have been taken on Euphorhhi but have not

yet been worked up systematically nor has their biology l)een

studied suthciently to be sure they are really attachecl to these

])lants. One species of the CicadeUid. (Jassid) genus Xeso-

plirosiiiic has been taken attached to Enpliorhia liiUchrandi on

the Kaala ridge and another upon what is considered by ^Ir.

(
'. X. Forbes as a form of E. inidfifonnis growing on the Ewa

coral plain near Sisal, a few feet above sea level. The DcJ-

Proc. Haw. Ent. Soc. Ill, Xo. 5, April, 1918.
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])]iaci(l.- Alalia I'lrh-aJdiji. is attached to E. liUlehraiidl urowing

on the same ridg'e of Kaala before referred to. Another £"(1-

pliorhla insect and one of the most interesting of our endemic

j

insects is the bizarre DeJphacld. Dicfijophorodelphax miraJ)iJis

Swezey, which the writer had the pleasure of relatinji' to its

foo(l|)lant Eupliorhla rlusiacfoHa. in 101(5 and hiter with ^Iv.

Timberlake and Mr, Swezev of finding it attached on ^It.

KaahT to E. JiiUehmndi some twenty-five miles in an airline

from its original habitat in the other range of mountains. On

May 6, 1917, wdiile collecting in Wailupe in the southeastern

Koolau ]\[ountains in company with Mr, Swezey after climbing

out of the valley at the end of the middle ridge dividing the

two main branches of the valley at an elevation of about twelvp

or fifteen hundred feet we came upon some bushes of a Eu

pJiorhia determined for me by ]\Ir. Forbes as E. ccdadroide-"

Upon sweeping these bushes I secured four specimens of ai

Did ijopli orodelpit <ix and when I informed Mr. Swezey of my

find, he secured two adults and a single nymph. Upon com-

parison of these specimens with D. mirabilis it became evident

that we had discovered a second species of this peculiar en-

demic genus of Delphacidae. It will be interesting to learn if

other species occur attached to other species of Eupliorhhi upon

the other islands, ^,

i
• D let i/ophorodclphax sivczeyi n. sp.

Total length, 6 mm. ; length of the prolongation of the head in front

of the eyes, 2.5 mm.

Closely resembling D. mirabilis Swezey but smaller and darker; the

prolongation of the head relatively shorter, more slender and tapering,

not bent downward apically but with a slight upward curve; tegmina

proportionally a little longer but not reaching the apex of the abdomen,

$ Genital styles blunt at the apex, only slightly curved, not pro-

longed into an acute curved tooth, apical slender portion of aedeagus

nearly in a straight line with the thicker basal portion.

Nymph. The nymphs may be readily distinguished from those ol

D. inirabilis by the much darker coloration and the less prolonged heac

in corresponding instars.

*This description supplied just before the IMS. for this number of

the Proceedings went to press.

—

[Ed.]
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Described from •> S 3 , '> 9 9, and 1 ii_\iii|ili, Wailiipi', Muy

0, 1!)17 (J. ('. IJridwell and O. 11. Swezey) ; and 15 6 $,

l-t 9 9 , and 12 nym])lis, collected on h^nphorbia rclaslroidcs,

Xin, Feb. 10, liUS ( O. IT. Swezey and P. H. Tiniberlake).

These localities are adjacent in the sontlieastern Koolau Monn-

taius, Oahn. Hawaiian Islands.

Tvpe £ and 9 and jiaratypes iu the Bernice Panalii

Bishop Alusenni, parat_v})es in the collectidn of the Hawaiian

Sngar Planters' Experiment Station, and in the private col-

lections of J. C. Bridwell, O. II. Swezey, and P. II. Tind)er-

lake.

Xained in a]ipreciation of ]\Ir. O. II. Swezey, who first dis-

covered and described the genns, for his extensive and snccess-

fnl work in advancing onr knowledge of the biology of Ha-

waiian insects.

XoTE.—The writer had hoped to have the species de-

scribed by Mr. Frederick JNInir, bnt his departnro to take np

war service in England prevented this and in defanlt of some

one more familiar with the gronp lias described the species

to ])laee on record this interesting addition to onr fanna.

JULY Gth. 1017.

The one hnndred forty-second meeting of the Society was

held in the nsnal place, Vice-President Pend)erton in the chair.

Other members present: Messrs. Bridwell, Ehrhorn, Newell,

Osborn and Swezey.

^linntes of previons meeting read and a]){)roved.

EXTO^rOLOGICAL PKOGRA?*!.

]\Ir. Ehrhorn discnssed the confnsion which is apt to occnr

regarding the injnry to plants. For example: he had noticed

Afi'ican daisies attacked by some kind of blight, the canse of
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-which was not determinod. The iiijiii-v had lieeii cheeked by

dusting powdered snlphnr on the phmts. Snbsequent observa-

tion had shown the infected areas to be covered with mites,

bnt it was nncertain whether they were the original cause of

the injnry.

PruicihiHus on IlibiscadclpJnis.—^fr. Swezey exhil)ite<l 15

specimens of Protevliimis beetles collected by him in dead twigs

of the lone nihiscaclelphas Giffardiamis tree in the 'vKipnka"

known as the Bird Park at Kilanea, Hawaii, June 27, 1917.

It is probably a new species, as no Proterhinus has previously

been collected from that species of tree.
|

Cls sp.—A large series of Cis were also taken from dead

twigs of the above tree bv IMr. Swezev.

Ephesfia eluteUa.—]Mr. Pendjerton exhibited specimens of'^

this moth bred from corn meal and ]ieanut candy.

(\iJaiidra remota.—Mr. Bridwell exhibited specimens of

this weevil found by him in banana plants in Pauoa Valley.

The larvae were found feeding in the bases of banana stems

where there was a great deal of juice, and might be considered

as practically aquatic. This is the first record of the larval

habitat.

Ccranthycld in papaia.—Mr. Bridwell exhibited a specimen

of a Cerambycid beetle of Avhich he had reared three from

dead leaf stems of papaia that were still attached to the tree.

It had not ])reviously been observed here.

NesidiorcJiestes Jiaivaiifnisis.—Specimens of this bug were

exhibited by Mr. Bridwell, who had collected them from dry

leaves and trash. Since the publication of the Fauna Ilawaii-

ensis few specimens have been collected or noted.

AcantJila sp.—Mr. Bridwell exhibited a series of two spe-

cies of this genus of bugs, collected by him in wet moss along

the stream in Palolo Valley. Nymphs were also found there.

KcVtshi xivezcyl.—]\Ir. Bridwell reported the finding of belli
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long and short wing'ed forms of tliis Dclphacid. Tlic long

winged form is rare, this ])r()l)al)l_v being the first record for it.

Ith-i/ncof/oiriis Irochrlei.—_Mr. Bridwell reported eolleetiiig

tliis wee\il in Palolo N'alley.

Profci

h

iiius iiiaiirKs:— Mr. l>rid\vcll exliihited specimens of

this verv large Proterhinid l)eetle collected hy him from a va-

riety of Siifloiiid ]es-sciil<iita having very hirge leaves clnstered

at the ends of rather thick twigs. The adnlt beetles feed in the

axils of the leaves, and the larvae feed in the pith of the n(>wly

dead twigs. Other c(^llect()rs of this beetle had collected it only

from this form of Sidtonia. The type specimen was 5 mm.

long, the average being abont 3 mm., but Mr. Bridwell col-

lected one specimen 9 mm. long which is nndoubtedly the larg-

est P)-of('r]i'nui.s ever collected.

Instecfy on ti.—]\lr. llridwell stated that heretofore he had

fonnd this plant very free from insects, bnt on Jnne 28th he

had fonnd both Cis and Fvoterhlnus on dead ti and ieie leaves

on the gronnd in a ravine on the Pali road on windward Oahn.

DelplmckJ on Baumca.—]\Ir. Bridwell re])orted collecting-

one specimen of an nnknown Delphacid on the large sedge

Baxmea.

AUGUST 2xD, 1917.

The one hnndred forty-third meeting of the Society was

held in the entomological laboratory of the new bnilding of

tlie Hawaiian Sngar Planters' Experiment Station, Vice-Presi-

dent Pemberton in the chair. Other members present : Messrs.

Bridwell, Ehrhorn, Fnllaway, Knhns, jMnir, Swezey, Timber-

lake, and Willard, and Mr. T). L, Crawford, visitor.

In the absence of the Secretary, ^Fr. Swezey was appointed

Secretary pro tem.

^Finntes of the previons meeting read and approved.
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]\rr. Swezey proposed the name of !Mr. 1). L. Crawford

for active membership.

ENTOMOLOGICAL PROGEA:\r.

(loiiiorjjctes Irodc and CalUflDntjsus sp.—These two beetles

exhibited by ^Ir. ]Jri(hvell. lie had collected them recently on

Mt. Kaala. The ('allifliuujsus was a very large species and

was taken on Brou.-tsaisia. It was recogniized by Mr. Swezey

as the same species of which he had taken a specimen on ohia

last year on Mt. Kaala.

Cardhld.—]\lr. Bridwell reported having taken more speci-

mens of a moss-inhabiting species previously collected by him i

on Mt. Kaala.

Ncsosfjdnc (juintcnic.—]Mr. Bridwell rojxirted recently tind-

j

ing this leafhopper abundant at the same ])lace where it had

been formerly collected on ]\It. Kaala. It was most abtmdant

on the partly dead leaves of its host-plant, Gunnera.

Proterliinus sp.—A golden-colored species exhibited by Mr.

Bridwell, taken recently by him on Clermoiitia, and probably a

new species.

Lycdciia hocllcit in p'ujcon peas.—]\Ir. Swezey reported that

of 233 pods of pigeon ])eas gathered in his garden in Kaimidvi,

44 pods, or 18.88'/', cimtained one or more peas destroyed by

the larvae of this butterfly. .V count of the seeds in these jjods

gave 08.5 good peas, and 09 that had been destroyed, or (i.r)4''f.

Copfotcrmes sp.—A stalk of sugar cane (|uite badly honey-

comlied by this termite was exhibited by Mr. Swezey. It was

the first instance of termites damaging sugar cane in Hawaii.

A few stools of cane had recently been found attacked in a

field on the peninsula in Pearl Harbor below the B. B. station

at Waipahu. This is the same termite which was found so

abnndant in the floor timbers of the Chapel at the Kameha-

melia ScIkioI in 1!)13, and the following year in the band st;ind

and flag pole at the (^apitol groinids; also in the Alakea street

wharf. The spc'cies has not yet been determined.



Kclisia sii-czci/i.— K('])(ii'Ic(l l»_v Mr. r»i-i(l\vcll fi-uni ihc lower

slo]ie of Mt. Kaalii. Tlu' tirst record of iliis 1 )cli)liaci(l fi-oiii

the \\';;iaii;U' Mountains.

Pi)l(tU) mile.— Mr. IJridwcll rcjxtrtod that; ^Iv. Carpenter of

tlie Agricnltural Ivxpei'inient Station had found tliat sul])hur

dusted onfo })otato plants was qnitc successful in couihating

this pest.

PAPERS.

Notes on the Habits of Brosconymus optatus Sharp

(Carabidae).

j;V .1. ('. JIKIDWKLL.

The g'enera Derohroscus and Broscoiii/ynns were described'"

irom eight specimens collected hv Dr. Perkins in the nionn-

tains of Oahn and I have been unable to find any records of

their having been taken since. U]ion two occasions while in

eonii)any with Mr. Timberlake it has been mj good fortune

to take what I take to be Broscoiiijiiius optafus in considerable

nund)ers. The locality in which it was found is somewhat

<iut of the range of Dr. Perkins' collecting grounds.

The trail which leads u]) from Leilcliua to the snnunit of

^bnmt Kaala in the AVaianae ^lountains ascends a lateral spur

at right angles to the main ridge, the initial sharp ascent

ending at aliout i^.KX) feet in elevation and for a mile or more

the ascent is much more gradual, the ridge joining the main

mass of the mountain at about .'5r>00 feet. Along this ridge

the ohia lehua (Melrosideros polytiioj-plia) trees have their

trunks covered with mosses and on their branches from six to

(aght feet from the ground are mats of moss of several species

but ])rincipally of two species, one pale green, erect and densely

mattid together, the other dark green, ln*anched and in loose

mats. While Ih-osroiii/inns was occasionally found among tli(^

* Sharp, Fauna Hawaiicnsis 3:197-9 and 290, 1903.

Proc. Haw. Ent. Soc, III, No. 5, April, I9I<S.
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mosses on the trunks of the trees, their nsnal and apparently-

proper habitat seemed to be on the moss-mats on the branches^

for here were to l)e found both hirvac and pn])ae.

These moss-mats furnish food for a number of lepido])ter-;

ous larvae, among- them Scoparia hucoJica and Scoparia dac-

fyliopa and a new and as vet undeseribed species of MestoJohes.

Other lepidopterous larvae also shelter themselves in these mats I

either in intervals of feeding- oi' for uioulting and pu])ation.

It is probable that these form the major part of the food of

these beetles and their larvae.

Adults showed surprising hardiness upon being brought

down into the summer temperatures of the coast region, re-

maining alive Avith but little attention froui late July until

the end of September in uioss enclosed in a tightly covered

tumbler, devouring ant larvae and pupae j^laced with them.

The pupae In-ought down, however, were not very successful

in completing their transformation.

BroKcoinjmus optafiis is described as lacking ])rothoracic

setae and this is true of a few of the individuals taken, l)ut

the great majority of about a hundred taken have a seta on

the posterior angles.

In this connection it is ])erhaps worth while to record

taking several individuals at various times of the closely re-

lated Derol)rosciis pollfns from the type locality on Lanihuli

Ridge in the Koolau ^Mountains and from the parallel ridges

bounding the adjacent Kalihi and Xuuanu valleys. Part of

these were taken in small moss-mats and others in small (•a\i-

ties in low dead trees.



Notes on Hawaiian Prosopidae.

v.\ 1). r. iri.i.AWAV.

Tlicsc iKitcs arc based ii]>(iii an cxamiuatiou of tlic larii'o col-

k'Ctioii of bees l)(.'I(mi>in,i>' to Mr. W. M. (JifPard, wbo, as is wcl]

known, has been an in(l('fatiiial)lc collector of insects for vears.

])avinu' s])ccial attention in bis collecting;- to the Aculeate IIv-

nieno])tcra. Of the <!(> dcsci'ibed species and varielies of native

bees, 4!) are rc»])r(>sented in the colbn'tion, most of llieni by fine

series. Oahn forms are compk'te. onlv two are missini: ont of

the lariic number found an the island of Hawaii, with Maui

and Kauai not so well re])resentcd. The ])rincipal result of

this examination has been the accnmnlation of data on distribu-

tion and variability which ti'iids to weaken the value of certain

species in <>ronj)s of closely related forms. Owinii- to the con-

tradictory nature of some of the evidence, however, it is con-

sidered inadvisable to go further than to point ont certain wcdl

marked du])lications. An attempt has also been made, with

some snccess, to match u]) forms repvcscnited by but one sex.

Xovelties, at this date, were hardly expected, but a few have

turned np, notably the nuich-song'ht male of ritf/ulosd. Alto-

gether, it is believed considerable is added to our knowledge (»f

the bees. Acknowledgment is gratefidly made of hel]) received

from Dr. E. C. L. Perkins.

Si.MPr,Kx

—

lor. rcc. Ililea, Kan, many s])ecimens. Honu-

a])o, 2. Kilauca-Honnapo anto road, 1.

Lakta—lor. rcr. Hawaii, Kan lava tiows, many. Kilanea,

several.

KoxA

—

lor. rrc. Kilanea and Kan. Xot connnon.

RuGi'i-osA—Two specimens, taken on ditfei'cnt occasions,

ai-e referred to this. Both hear tags in Dr. Perkins' handwi'it-

ing indicating their peculiarity but without attaching a nana-.

The type of rur/iilosa is not available but these s])ecimens a]>-

Proc. Haw. Ent. Soc. III. No. 5- April. igi8.
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proach the description closely. A peculiar unique is lielieved

to l)e the S . It is described as follows:

Male black, only the anterior face of the front tibiae, as usual, and
the front tarsi a dull orange 3'ellow, and the fiagellum of the antennae

dull reddish beneath. Face a trifle liroader than Ions, not convex longi-

tudinally, moderately emarginate Ix'jiind, dull, front roughly rugulose,

fairly closely but not deeply punctate, clothed with pale hairs, smoother
alongside the antennal fossae, where there is a well marked depression,

the clypeus with ratlier large punctures towards the apex, cheeks very

short, the base of the mandibles nearly touching the eye, the supraclypeal

plate wide and short, the anterior margin nearly twice as long as the

lateral, antennal scape strongly dilated though evidently longer than wide,

posterior margin strongly curved, anterior margin straight, punctate

above, arched beneath. Mesonotum and scutellum dull but not exces-

sively so, and even with a faint sheen in certain lights, the former with

a microscopically line surface sculpture and sli.allowly though fairly

closely punctate, the latter somewhat more deeply and closely pitted and

both clothed with pale silvery hairs. Propodeum rugose, the anterior

area with an irregular network of wrinkles extending to the brow.

Abdomen more or less dull, the wings of the "th ventral segment rather

wide as in assiinulaiis and the process of the 8th ventral segment ex-

panded at the bend, the upper arm fairly long witli a fringe of long

hairs alwve and bifurcated outwardly somewhat as in coiiiccps. Wings
clear.

VicTNA

—

riciiKi. /,()(((' and roimccfi'iis a])])car t<i be closely

related forms. Is there not eromid for considerinii' only one

species present? The complex has a representative on each isl-

and in the gToup. Kauai, Oahn, ]\Iolokai and ]\lani examples

are hrio-hter than the Hawaii ones, hnt the £2,enitalia are tnii-

form tlii'oiiiihont, contirmini;- the closeness of the rclationshi]).

It is im])ossible to separate l-oae and riciiia for instance on th(^

])reseii('e or absence of yellow markings on the snpracly])('al

]date and hind tibiae when Kanai exam])h's I'csomblc th;- IFa-

waii ones, with Oahii, ^Folokai liud ^laiii exani])les different.

UxicA

—

iinlca. hifircp.^t and li-diiaicnsis foi'ni another com-

])lex similai' to the ])re('edinu'.

Xkot.kcta— n('t/l('cl(i=Iinlr((/,'iiJ(ie.

Co.MKs—l)ears a strong- resemblance to conn'cps. I have

not material to conijiare the genitalia.

CoxicKi's—A common form at Kilanea. As the descrip-
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ti«ni ill tlic Faiiiiii is vcrv iiiciiiirc in <lctails, F vodescribo it

l)('l(nv :

^ Mack, the clypciis lidwevcr willi tlie exception of a narrow strij)

along the anterior margin and a wider area along the lateral and poste-

rior margins, also somewhat produced triangular markings laterally out-

side the clypeus, the anterior til)iae in front and the posterior ones nar-

rowly at the hase yellow; tarsi reddisli brown. Dull, the liead emargi-

nate Iichind. the face fairly wide, closrly and rather deeply punctate

above tlie antennae, witli a very evident plaga inmiediately behind the

antennae, supraclypcal plate a little wider tlian long, cheeks extremely

short, scape of antennae dilated but nearly twice as long as wide, hind

margin somewhat curved, anterior margin almost straight, arched beneath.

j\lesoscutum and scutellum rugulose, shallowdy and not too closely punc-

tate, propodeum finely rugose and wrinkled anteriorly. Wings somewhat

infuscate. Abdomen brighter than the head and thorax but hardly shin-

ing, the wings of the "th ventral segment narrow, short and sKnder,

process of the 8th ventral segment short and slightly curved, greatly

expanded above, the expansion fringed with long hairs ; the bifurcations

also expanded with the surfaces clothed and the edges fringed with

fairly long hairs.

l)t>sci'il)C(l from a spceimcii aiitlioiiticatcil l>y Dr. Perkins.

9 referred to this ^^ black throughout and brighter than the £ ,

shining. Head deeply emarginate, closely and deeply punctate above the

antennae, the punctures rather coarse, becoming finer near the center.

supraclypcal plate short and wide, clypeus rugulose. shallowly but not

finely punctate, mesoscutum and scutellum finely rugulose, evenly and

closely punctate, the punctures sparser on the latter. Propodeum finely

rugose and wrinkled anteriorly. Abdomen fairly smootii and shining.

^^'ings infuscate with pronounced bluish reflections.

DiMKTojjrM—coiiinKMi at Ivilaiica.

Si'EcrLAiiis—considered tlie 9 of lioincoclno^ia on the

strength of their similarity and having been taken together on

several occasions.

Dim 11)] ATA—2 $ $ and 1 9 specimens taken at Kalmkii,

Kan, are referred to tlii.s. These forms are certainly rightly

associated, bnt the $ does not conform to the description in

Fanna Hawaiiensis, and. it is believed the original association

was wrong. The Kahnku specimen is described as follows

:

Female 1)lack with two yellow lateral spots, an interrupteil thin yellow

line on prothorax posteriorly, yellow tubercles and the base of the front

and middle tibiae narrowly and the hind tibiae rather widely yellow

banded. Head wide and of moderate length, fairly thick, emarginate be-
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hind and slightly convex longitudinally, the face dull, microscopically

rugulose and shallowly and remotely punctate on the front. Mesonotum
and scutellum dull but with a faint sheen, microscopically fine surface

sculpture, the former very shallowly and remotely punctate, the latter

shallowly but more closely punctate, tlie punctuation inconspicuous in

lioth cases. Propodeum microscopically rugose with a few short longi-

tudinal wrinkles at the anterior margin. Alxlomen a little brighter than
tlie thorax, especially tlie ist segment. Wings clear.

i

BLAcKurRXT

—

Joe. rcc. coast of Lanai, 2 9 9.

Lo^'(U('I•:ps

—

loc. rcc. Ifaka])!!!!, Oaliu, 1 $ .'5 9 9. Lanai

specimens Avitli yellow si>ot on lahrnni. Oalin $ with y 'How

spot near ape.x of scape.

ObsctRxVta—Joe. rcc. Kawailiae, Koliala, 3 5 5,1 9

.

Tvilanea, 2 $ $ .

}^j.\yiVE^=h](icl-/>iinii. Loc. rcc. ITomia])(>, TTiloa, Ivan,

many s]^ecimens.

HiLAEis

—

loc. rcc. ]\r()lokai, one specimen.

Satki.t.ks—loc. rcc. lao Valley, ]\rani, 1 9 .

FiLicr^M—occasionally with an inten-n])tc(l yellow line on

prothorax.

The followinti' descriptions are to amplify and conqdetc^

those in Fanna Hawaiiensis.

Ncsoprosopi a. riclna.

^ black, the clypeus however with the exception of a narrow strip

along the anterior and lateral margins, the anterior part of the supra-

clypeal plate, anterior tibiae in front and posterior tibiae narrowly at

the base yellow. Face fairly long, dull, finely rugulose, closely and rather

shallowly punctate above antennae, supraclypeal plate a trifle wider than

long—to antennal fossae, cheeks rather sliort, antennal .scape dilated but

much longer than wide, posterior margin curved, anterior almost straight,

strongly arched beneath. Thorax dull throughout, mcsoscntum finely

rugulose, closely and finely punctate, scutellum closely and shallowly

punctate, the punctures larger, clothed witli grayish hairs, propodeum

rugulose. with longitudinal wrinkles anteriorly extending almost to the

brow. Abdomen shining throughout, with dark hairs at the tip. Wings

clear. Wings of 7th ventral segment not very wide nor long, the process

of tlie 8th ventral segment much expanded in the upper arm, bearing

long hairs outwardly, tlie biftuxations also expanded and very hairy.
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9 l)lack tlirouglunU, lu-atl aiul thorax and llu' alxlonu'ii oxcc])! at the

posterior margin of the segments, (hill. Mead eniarginate heliind,

clothed with pale hairs, closely and finely ])unelat(- above the antennae,

clypeus also punctate and a trifle convex, supraclypeal ])late short and
wide, mesoscntum closely and fmcly punctate, scutellum finely punctate

but not so closely, propodemn with rather short longitudinal wrinkles.

Wings clear.

y. fl(iri/)('s.

(5 with the whole face below the antennae yellow, the niarl<ing

being continued up the side of the face along the eye margin as a liroad

vitta, often a yellow spot on the .scape outwardly and the labrnni and
prolhoracic tubercle yellow, all the tibiae and tarsi likewise yellow, the

middle and anterior tibiae however with a black spot behind and the

posterior tibiae incompletely banded with black. Face longer than wide,

not at all convex, the cheeks between the eyes and mandibles short,

scape of antennae hardly dilated, more than twice as long as wide, gently

arched beneath, the supraclypeal plate not nuich longer than wide, head

above the antennae hardly shining but not altogether dull, rather

coarsely rugulose and fairly closely, irregularly, shallowly and not too

finely punctate. Mesoscntum and scutellum dull, probably more so than

the head, mesoscntum with the surface finely rugulose and rather regu-

larly, closely shallowly and finely punctate, scutellum a little more shin-

ing, the punctures of larger diameter and not so regular. Propodeum
rugose with a few rather long wrinkles at anterior end. Abdomen not

so dull as the thorax, finely rugulose, the ist segment especially smooth.

Wings slightly infuscate. Wings of the /th ventral segment narrow and

short, the process of the 8th ventral segment expanded at the flexure,

the liifurcations turned upward.

9 entirely black, only the front of the anterior til)iae and the under

side of the fiagellum reddi,sh yellow, shining but not highly polished,

sculpture of the head distinct, the punctures large but shallow, the punc-

tuation of the mesoscntum and scutellum regular, close and fine, the

punctures a trifle larger on the scutellum and not so close together,

propodeum rugose and much wrinkled anteriorly, abdomen fairly smooth.

Wings clear.

i\'. (nioiiiohi.

<5 black, the face marked with yellow on the clypeus anteriorly and

( sometimes) on the supraclypeal plate, also two fairly wide yellow vittae

along the orbital margin extending beyond the antennae, the mandibles

also bear yellow markings, the antennal .scape is orange red as is also the

under side of the flagellum, there is a complete thin yellow line on the

prothorax, the legs also are orange red with the exception of the coxae

and sometimes with fuscous markings, and abdominal segments i. 2 and 3

(sometimes) are orange red at the base. Head and thorax dull, the

abdomen shining, head wider than long, closely and rather coarsely punc-

tate above the antennae, supraclypeal plate with the anterior margin

about as long as the lateral, the clypeus shallowly punctate bearing pale

setae, the antennal scape is somewhat expanded, almost straight in front

but well curved behind and arched beneath, mesoscntum and scutellum
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closely, sliallowly punctate, propodeum short, rugose, irregularly wrinkled

in front, the entire thorax with a heavy clothing of pale brown to ciner-

ous hairs, abdomen with a delicate surface sculpture and finely, shallowly

punctured and hairy, the punctures on the ist segment sparse, the hairs

more thickly set towards apex. Wings clear. The genitalia are not much
different from those of sctosifrons, its ally.

\

SEPTEMBER Oxir, 1017.

The one Imiidred forty-fonvtli lueotinu' of the Soeiety was

held in the usual place, President Potter in the chair. Other

members present: Messrs. Bridwell, Ehrhorn, Fnllawav. Muir

and Timberlake.

Minutes of previous meetini>' read and appro\'ed.

Mr. T). L. Crawford was elected to active membership.

ento:mological program.

Ilrtcrospihts prosopidis.—This Braconid was reported by

Mr. Bridwell, he having recovered it by sweeping in Kapiolani

Park, Honolulu. It "was introduced as a Bruchid parasite by

Mr. Fullaway in 1010, and had not yet been known to have

become established.

Bvuchus pruimnus.—Mr. Bridwell reported the capture of

this Bruchid in Kapiolani Park, being the first record of its

occurrence in the Islands.

Anth'irid.—Mr. Bridwell reported collecting a strange beetle

with enlarged femora in Kapiolani Park, which is probably an

Anthicid.

Alphltohlus diaporinus.—A large nund)er of these bi'cth's

foiuid. in a fallen mynah bird's nest by ^fr. IJridwell.

Nesosydne itepJiroJepidis.—The ca]>ture of this l)cl])ha('id in

the Koolau Range back of Honolulu, reported by ]\Ir. Bridwell.

Nesosydne Umherlahei.—Mr. ]\[uir reported the capture of

a male specimen of this Delphacid on Cyanca trunccda near

Waiahole tunnel, August 26th.

Aptcrocydus sp.—Mr. Bi'idwell reported that ^fr. Forbes,
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the holaiiist at the IJislio)) ^Muscinu, (»u a recent eolleetinii; tour

oil Ivauai, had eoUeeted a nniuher of (h'ad spcrimens of this

rare Lneanid heeth'.

I'l/ciKi/iliioii fiisrijx'inils.—Mr. l>rid\vell also re|)orted that

Ml'. Forbes collected this Ophioiiid (tu Kauai.

McgachUe pahnanun.— Mr. Tiiuherlake reported that in

examining collections of this hcc he had separated out some

which arc of a different species, hitherto not recoiiuizid. This

makes the fourth species of Mcgacliilc known iiere. Some spee-

iineiis (d" it hore date of 1902; ;ind were collected at the (}ov-

ernment Xursery.

Alpliilohhi^ s]).—^Ir. Fullaway exhihited spcciuieiis of a

Teiiehrionid beetle near to this licnus, collected by Mr. Khr-

horii in destroyino- a nest of the tire ant on the waterfront.

Hormioptevm sp.—]Mr. Fullaway exhibited specimens of

this and another Braconid near Euhadlzon which had been in

the collections a Ions: time without notice.

Notes on Some of the Immigrant Parasitic Hymenoptera of

the Hawaiian Islands.

BV P. II. TIMBKKI.AKK.

Dnrinii' a recent visit in Washinotdu, D. ('., the writer com-

pared certain of our introduced or immiiirant parasitic Hymen-

optera with types or other specimens in the V. S. National

Mnsenni. The comparisons in some cases e(»n tinned ])revions

determinations, hut bronii'ht to light errors of identitication in

other cases. The writer's thanks are due to ^Ir. A. B. Gahan

for aid in the determination of several species.

Ichneumonidae.

Exocliiis fenioralis (Fonrcroy). A female ivoin Ilonoluln

(Oct. 10, 191(5) was found identical with a female from

Proc. Haw. Ent. Soc. III. No. s, -'\pril. 1918.
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Blaiikeiiliiirg, Thiiriiioen, Germany, except for a sli-^lit diifer-

eiiee in the deg-ree of infnscation of the head.

Hcni'deJes tencUus (Say). Ashniead divided onr Ilemi-

teles among tliree so-ealled species, namely fcnrlhis (Say),

vanefjatus Ashmead and ineUtacac Ashmead. Ever since the

writer became acquainted with the character of the Hawaiian

fauna he had been skeptical ahoiit these determinations. It

seemed ini])rol)al)le, to say the least, that three closely allied

species should become established here, and moreover all the^

material that was extant in the local collections was clearly

refcralde to a single species. A study of the Ilemiteles in the

Xational Museum showed that the following described forms

are extremely alike and might well belong to a single species,,

although showing some variations in size and coloration. The
list includes tcitrlliis (Say), (///7/.s Norton, and the fV^llowing

all descril)e(l by Ashmead: nielHaeae , variegatus. coleopliorae,

uryylae and pcriliti. the last two under Otacustes. Although

there may be more than one species included here it would be

hopeless to attem])t to distinguish more than one by means of

any descriptions so far ])ublished, and until the genus receives

a thorough revision at the hands of a competent specialist, the

writer recommends that the earliest American name, or tenclJns

(Say), be used for our Hawaiian parasite. In his work on

the Hymeno])tera of Connecticut, Viereck goes one step fur-

ther and makes tenellws a variety or subspecies of the European

areator (Panzer). This parasite has been reared frequently

in the Islands from the cocoons of Chrysopa Diicrophija Mc-

Lachlan. It is pi-obably distributed on all of the Islands, as

the writer has seen it from Kauai, Oahu and Hawaii.

Aiujiilti polline.sialls (Cameron). Viereck's species plu-

fclhtc and Jiclhihw are synonymous with Cameron's polyiic-

sialls. Viereck separated his two species on the ])resence or

absence of yellowish markings on the sides of the abdomen.

Hawaiian specimens usually have the yellowish markings and

are thus identical with the types of liellulae. Such specimens
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have Ix'cii reared in the I'lnted States from I'Inlciln iikiciiH-

jx'iinis Curtis and this is the usual host here. It is also not

unlikelv that this species oeeurs in lMii'o|)e and an earliei- name

inav possihiv he found foi' it.

Ih'aconidae.

EphcJnis liicnin ph'his { Provaneher). Oui' E/ihrdnis was

determined hy ^fr. (Jahan as Provanehcr's species. It has

heen reai'ed h_v the writer from a otccii species of Macrosi-

pli 11)11 on I'ose hushes at ITonohdn, and Mr. Swezey ohtained it

from the same host at Waihdcn, ^Mani, on June 18, 1910.

This s])ecies seems to have lieen first collected hv Dr. Lyon

on April 18, 1914, on the same host.

Didcrelus clicnupudldphtdis (Ashnu>ad). Our species of

Diaereius is not rapac (Cnrtis), hnt Ashmead's species which

is chiefly distinguished by having- lo antennal joints in the

female and 10 in the nude, instead of 14 and 17 respectively,

and by a slight difference in coloration and scnlptnre. This

species has heen reared from Aphis hmssicac Linnaeus, and

JihopalosipJiuDt persicac (Snlzer) from several localities near

llonolnln.

Diiwcampus terminatus (Xees). The writer has examined

specimens of this species from Hnng'ary ; Barcelona, Spain

;

Palroa, Xew Zealand; Fiji; Okitsn, Ja})an ; and from many

localities in the United States from ]\Lissaehnsetts and Virginia

to (^ilifornia and Washington. Perkins also rec(n-(ls it from

(Queensland, Anstralia. Ferilifus conericaitus liiley and Eu-

p/iorus sriilptus Cresson are
.
svnonyms, (the latter synonymy

taken from a female in the National !Mnsenm which was com-

])ared with Cresson's type by Mr. R. A. Cnshman). The

s|)ecies is extremely constant thronghont its vast range, and

althongh there is a slight variation in color this seems to be

independent of its geographic distribution. In the Hawaiian

Islands it was probably introduced with Olla (ihdominaJh

(Say) from North America, but it now nsnally attacks Coel-
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ophora inaequalis ( Fabriciiis). It does not seem to be nearly

so common here now, as it was when Perkins first found it.

Apanteles sp. According to ^Mr. Gahan, onr banded-winged

Apanteles is entirely distinct from any known Xorth Amer-

ican species. The species was first taken in 1911 at Plonolnlu,

unless it is one of those mentioned by Perkins in 1910 without

name or description. Mr. Swezey has reared it from

Opogona.

Opius sp. The small Op'ius that has been reared recently

by Messrs. Swezey, Bridwell, and the writer from the Lantana

Agromyza on Oahu was determined by Mr. Gahan as most

probably a new species close to nanus Provancher.

Hormiopterus sp. This is another recent innnigrant which

has been taken in Honolulu, Palolo, Xiu, Kuliouou, and on

Tantalus by several collectors. The first specimens examined

by the writer were taken by Mr. Swezey in 1914.

Pteromalidae.

racliynenron siplwnoplwrae (Ashmead). This species is

readily recognized in the female sex by having three ring-joints

and only five funicle joints. Mr. A. A. Girault has recently

erected a new genus or subgenus, Propacliyneuronla , for this

species, but it is hardly worth recognition as the male sex does

not show the supposed generic character. He has also synony-

mized Pachyneuron m leans Howard and P. aphidivorum Ash-

mead with it, the latter incorrectly, as Mr. Gahan's notes on
I

the types, taken when they M^ere in a better state of preserva-

tion than at present, show that aphidivorum has only two ring-

joints.

This species is hyperparasitic in Aphidids, and with us

attacks both Ephedrus incompletus and Diaeretus chenopodia-

pliidis. It has been found at or near Honolulu, and at Wai-

luku, Maui, by Mr. Swezey.

I\tchyneur()n syrplii (Ashmead). This species was reared
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from a puparimu of Xanl/uMjraiiniia r/jrin^ficonic Mae([iiart,

from the plantation of the Oahu Suii'ar Company in A])ril,

lOO-t, h_v F. W. Terrv. A])parently it is not connnon here.

In the United States it has a wide range of Syrphid hosts,

apparently all aphidivorons or eoocidivorons species however,

and is -widely distribnted. It is a primary parasite of the

Syrphids and in conseqnenee beneficial to the Aphidids and

inimical to man.

Mr. Giranlt has synonymized this species with (dhiitins

Walker, l)iit the recognition of Walker's species is extremely

donbtfnl from the descriptions alone. Mr. Giranlt's recent

synopsis of the ]Srorth American species of Pachyneuron is

marred by too mnch reliance being placed on colorational char-

acters, and does not prove to be very helpfnl in the identifica-

tion of the species.

Encyrtidae.

Encj/rhis infelix (Enddeton). This is the species which

was wrongly determined by Ashmead as Encyiiiis fusciis

(Ploward). InfcIix is a widely distribnted species parasitic on

Saissetia liemisphaerica (Targioni). The Avriter has seen it

from Edinbnrg, Scotland ; Sonth Kensington, England ; Torto,

Portngal ; and San Francisco and Sacramento, California.

Masi has recently recorded it from the Sychelles Islands.

BJepyt'us mexicanus Howard. The writer is nnable to dis-

tingnish the three species of Blepj/rus described l)y Howard,

after a carefnl comparison of the types with a large series from

Honohiln. Mexicanus was described from Monterey and was

reared from a host said to be Ceroputo yuccae (Coqnillett).

The host remains mounted with the types, however, show the

long, glassy filiaments so characteristic of Pseudococcus vir-

gatus (Cockerell) and an error of identification is evident.

Texan us was described from Brownsville, Texas, and the re-

corded host is P. virgatus which is definitely known to be the

only host of Blepyvus here, described by Howard imder the

name of marsdeni. Coccophoctonus. dactylopii Ashmead is
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another synonym of Blepynis mexicanns. Ashmead recorded

his species from Australia and cited an nndetermined Pseudo-

coccus as the host. The eleven type specimens, however, are

labeled Honolulu and bear the same Insectary Xo. (of the

U. S. Department of Agriculture) and date as Howard's types

of marscleni, so that undoubtedly both series were reared from

the same lot of material.
:^

Aphelinidae.

Prococcophngus orieutaUs (Howard). Our abundant

small, banded-winged Coccophagusdike parasite of Lecaniine

scales, seems to be altogether too close to Howard's species for

separation. The usual size of our specimens is nearly twice

that of the types and the coloration of the pleura and legs is

blacker. The types, however, are evidently undersized speci-

mens, and have been considerably bleached by the action of

alcohol in which they were preserved at sonic former time

The species has been recorded in the local literature variously

as Coccophagus orlentalisy Anciistus sp. and Aneristus cero^

plastac. It seems to agree very well Avith Silvestri's conception

of PrucoccopJiagus. and is kc])t out of Aneristus by the absence

of well developed bristles on the hind tibiae.

This is one of our most efficient coccid parasites, and has

a wide range of hosts. It is extremely active, and carries the

abdomen tilted upward.

Figitidae.

EucoUidea inicromorplia Perkins. This is clearly conge-

neric with Ashmead's genotype species, and is distinct from

any of the species in the National Museum. It is parasitic

in the puparia of Agromyza pusilla Meigen and has a wdde

distribution on Oahu, chieflv in the lowlands.
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OCTOBER 4tii, li»ir.

The Olio liundrod forty-fifth iiicctiiia,- of tliO' 8(K'iotv was

hohl in the usual phioe, Vice-President Poiuhertoii in the chair.

Other inemhers present: Messrs. Pridwell, (^rawford, Ehr-

horn, FuHaway, GifFard, ]\rinr, Tiinhorhdvo and WiUard; and

]\rr. I\ol)ert Veitch of Suva, Fiji, visitoi-.

^finutes of previous inet^ting read and approved.

EXT():\r() LOGICAL rifOORAM.

]\rr. Giffard exhibited two boxes of Delphacids and Ful-

gorids collected by him in California, during certain months of

191(). There were many new species. The collection w'as

Avoi-ked up l)y ]\Ir. Van Duzee of the (^difornia Academy of

Sciences and will lie ])ublished elsewhere.

Lerp-fuiDiiiKj Psyllid.—^h\ Ehrhorn exhibited specimens

of a lerp-forming Psyllid from Australia.

^Fr. Veitch spoke of the principal sugar cane insects in

Fiji—cane l)orer, root grubs and wire-worms, and of their

peculiar problems and methods of control.

TAPEKS.

Certain Aspects of Medical and Sanitary Entomolog-y in the

Hawaiian Islands.

BY J. C. BRIDWELL.

[Withdrawn for publication in Report Hawaiian Medical Association,
1916-1917.]

Two New Species of Nesosydne (Delphacidae).

BY F. MITIR.

Nesosydne pliyllosferjinc s]). nov.

$ Vertex slightly longer than broad, apex rounded ; length of face

twice the width, slightly widened in the middle ; median carina furcate

near base; antennae reaching well beyond base of clypeus, second joint

Proc. Haw. Knt. Soc, III, No. 5, April, tqiS.
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nearly one and one-half times the length of first (1.4) ; hind tibia longer
than the tarsi, first tarsal joint slightly longer than the other two
together. Tegmina reaching to the base of pygophor.

Green to yellowish brown in fresh specimens, the green turning yel-

lowish and the yellow turning reddish in old specimens ; infuscate be-

tween carinae of head, on pleura, coxae and over most of the abdomen.
Tegmina hyaline, yellowish or greenish, veins concolorous with membrane
with a few small granules bearing black hairs, a small dark mark at the

apex of clavus and another at the apex of costal cell.

Genitalia figured (figs. Nos. 3, 4). The armature on the diaphragm
below the aedeagus is produced into two curved spines ; anal spines small,

wide apart.

Length 2.5 mm.; tegmen 1.5 mm.

$ Similar to male Init the average color is lighter, some specimens
being with little or no infuscation.

ExrLA>ATioN or Figures.

Figure 1. Nesosydne cyrtandricola, full view of pygoplior,

2. i\^. cyrlandr'icola, lateral view of aedeagus.

3. N. phyllostegiac, full view of pygophor.

-1. N. pJtyllostcr/iae, lateral view of aedeagus.

Hab. Puuwaawaa, XortL Kona, Hawaii, 3700 feet eleva-

tion ; a long series of both sexes and young feeding on PJiyllos-

tegia racemosa Benth. (W. M. Giffard). There are two fairly

distinct scries including both sexes, one with the ground color 1

light green, the other light brown or yellow. The aedeagus

shows relationship to N. cyHandrae but the genital styles ar^

quite distinct. Type deposited in the collection of the H.

P. A. Experiment Station.
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Xesosijdne ci/flditdficold s]). iiov.

^ Vertex longer than wide, length of faee 2.5 times the width,

sliglitly narrowed between the eyes, the sides subparallel, median earina

fureate about one-third from l)ase; anlcimae reaching beyond the middle

of the clypeus, second joint 1.7 limes tlie length of lirst ; first joint of

hind tarsi distinctly longer tlian the other two together.

Light green, a fuscous or black line between the carinae of face,

elvpeus, genae and thorax; pleura and first and second legs (especially

tlic tibiae) light fuscous, hind legs with a longitudinal line along femora

and lihiae, the tarsi fuscous; pygophor and styles dark l)rown, a few

fuscous marks or spots along tlie medio-lateral line of abdominal tcrgites.

Tegmina liyaline. yellowisli. a small dark mark at apex of costal cell

and dark along the costa, a larger dark mark at apex of clavus which

spreads out over the middle of the tegmen, becoming lighter as it readies

the radius where it reaches to near the apex and to near the base ; veins

thick, especially the radius, with minute granules bearing black hairs,

apical veins and border light.

Genitalia figured (figs. Nos. i. 2). Armature of diaphragm forming

a thin, small, perpendicular plate below the acdeagus.

Length 2.6 mm.; tegmen 1.5 mm.

5 Similar to male but somewhat lighter, tlie ovipositor brown.

Length 2.9 mm.; tegmen 1.7 mm.

Ilal). Glenwood, Olaa, Hawaii, -IlMH) foct clovation ; a

loiiii- series of l)oth sexes and Yoiing from Cyrtaii(Ji(i s]). Also

some _vonni>' reared to adults on Charpetiiierd ohordhf Gand.

(W. ]\L (JiU'ard). Tlie vonnp; nvmplis are lii;lit ureen, later

accjniring dark marks similar to the adnlts. This species

comes near to X. anccps bnt is quite distinct. T_v])e deposited

in the collection 11. S. P. A. Experiment Station.

Notes on Delphacids Collected on a Short Visit to Portions of

the Intermediate Forests in Olaa and in North and

South Kona, Island of Hawaii.

BY wAT/rER :\r. giffard.

Diirinu' the latter ])ai't of Ang'ust, 1017, I had occasion to

make a very hurried \isit by automobile from Kilauca to

Punwaawaa, Xorth Kona, Hawaii, via the belt road through

the districts of Kan and South Kona. Accompauviug me wer(^

Proc. Haw. Ent. vSoc. HI. Xo. 5. April. 1918.
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Prof. J. F. Rock of Honolulu and A. Holm of San Francisco,

who were botanizing and collecting- seeds from our indigenous

forest trees for the Goklen Gate Park in San Francisco. Our

stay of one and one-half days at Puuwaawaa was quite too

brief for systematic collecting of the insect fauna of that

interesting region and I therefore utilized the few hours at my

disposal searching for Delphacids and other Homoptera and

such Heteroptera and Goleoptera as could be incidentally cap-

tured. The rough nature of this region, covered as it is with

old lava floAvs of the a-a type, makes very slow walking or

riding and by the time the interesting forest region is reached

much of the day has been wasted getting there, and even then

due to loose scoria it is most difficult walking and collecting

amongst the sparse vegetation. Much of the latter, including

the lower foliage of the trees, has l^een destroyed of late years

by cattle and very many of the trees themselves destroyed liy

continuous drought and from other causes. A full week or ten

days insect collecting in these forests would undoubtedly pro-

duce very satisfactory results but due to the limited time at

my disposal (five hours in all of actual collecting) T endeav-

ored to confine myself to the Delphacids none of which had as

yet been recorded from this particular region in the district of

IsTorth Kona. As a result only one new species (Nesosydne

phyUoster/iae) was collected, but several new food plants of cer-

tain known species of Delphacids were found which in itself

was well worth the tri]). These latter and the fact that a series

of Alolia sirezeyt was captured for the first time on any other

island than Oahu, will be referred to in detail in the accom-

panying field notes. Incidentally, I believe this to be the third

species of the Genus Alolia taken on the Island of Hawaii.

Before returning to Ililo from Kilauca a portion of the

"inside'" forests located at 21) j\lih\s (so-called) about two miles

north of the Volcano House, were visited for a few hours but

nothing of any special importance not already ])ul)lished Avas

captured. Due to a protracted drought in the neighborhood of

Glenwood and "25 ^Nliles" (so-called) Olaa, much interesting
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(lata as to the insects of tliis aliii(»st coiitiinionsly wet region

uiiii'lit have been gathered had it heeii ])ossihl(^ foi- iii(> to I'eniaiii

at Kihnu a for a siiffieient length of time. As it was I was ahh'

to \isil aiul eolleet at these hitter phlees for a few hours on two

se])arate thivs with satisfaetory residts. Besides the discovery

of on(» new s])ecies of I)el])luicid (Nesosydiip cyrtdiHtncoln) tlie

hitherto uid<n(Avn food phint of the siugh^ nude X. (iiiccps

taken l)y ]\Inir in 1915 was found to l)e Frrj/rliic/ id in-iio/ll

( ieie vine). A good series of hoth sexes of the hist named Deh

])hacid w;is taken. Un(h)nhtedly the ahsence of moisture over-

head and on foot in the hoggy forests of this region wouhl have

produced much hetter collecting had 1 l)een able to stay over

another week, as insects in general were more phnitiful there at

the time than I had ever found them on previons visits, which

Avere always attended by more or less precipitation and conse-

(pient inaldlity to properly collect.

I am indebted to my friends Messrs. ]\[uir and Ixock for

assistance, by the former in the determination of the Delpha-

cids collected and by the latter of tlu^ food plants.

Following are the detailed held notes* covering certain

of the species taken during the visits referred to, viz.

:

Lcialulia leliuae haivailcnsis Muir. Olaa i'9 miles ( Xos. 7

and oO. Long series mules and females oft" Mctrosidpros; polij-

iiiorpJia var. tiicdiui (Ohia lehna). Also reared a nund)er of

adults from nymphs on the leaves of this food plant. One male

(Xo. 44) Olaa 25 miles, ;]000 ft. elev., off Phdyde^ma sp.

Probably this was an accidental capture althongh no ohia was

growing in this particular section of forest.

Ncsodvjjas. dryope Kii'k. Glenwood 22 miles, 2'^)0() ft. elev.

(Xos. 26, ?A and 38) 12 males and '> females oft" A)didcsin(i

phdypJiylhun.

Nesodrya.'^ mandatd ^Fuir. Tva])ua, South Xona, 2000 ft.

* Numliers refer to writer's field notes.
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elev., near main road. Long series males and females (iSTo. 9)

off Maha saiidiriccnsis.

Aloha niyopoi-icola Kirk. Punwaawaa (Waihou) !N^. Ivona,

3700 ft. elev., 2 males and 2 females and nymphs (Xo. 14) off

Myopornni snnchvicense var. seratiim; one male and one fe-

male (Xo. 11) ex PhyJlostegia racemusa and 1 adnlt (Xo. 19)

ex Acacia hoa (no Myoporum near, both are possibly accidental

captures) ; at PInehue, X. Kona, ISOO ft. elev., 12 males and

5 females (Xo. 10), all typical, off Myoponnn sand iricense.

Alalia sirezeyi Mnir. Pnuwaawaa (l)elo\v WaihoTi) X.

Kona, 3000 ft. elev., 10 males, 5 females and nymphs (Xo. 17)

ex Cheirodendron gaudichaudii. Pnnwaawaa hill, X. Kona,

3800 ft, elev., 8 adults and 3 young, including 2 macropterous

females (Xo. 20), off the lower branches of Anona cherinioUa

under which and almost touching were a mixture of weeds in-

cluding Bidens pUosa. Verbena bonarioisis and Erigeron cana-^

dense. At same spot 2 males and 5 females with 2 nymphs

(Xo. 20a) were taken off the mixed weeds above mentioned.

In same locality on a large area Avliere there were no trees:

or shrubs but only large ])atches of dwarf Bidens pilosa grow-

ing amongst immature and almost dry Bermuda grass, 3 males

and 4 females and nymphs, including 1 macropterous female

(Xo. 21) were taken. The macropterous form was not previous-

ly known and the species has hitherto been taken only on Oahn

viz. : in Palolo Valley and on Tantalus. In Xorth Kona it is

evidently attached to the obnoxious weed Bidens piIos(( and

Cheriodendron gaudicliaadii, but unfortunately I had no oppor-

tunity to rear any of the nymphs taken. On Oaliu, Timber-

lake has taken series of l)oth sexes off Campylotheca niacro-

earpa and S^vezey one male off Lyfltnini sp., which latter may
have been accidental.

Nesosydne koae Kirk. Pnnwaawaa (Waihou forest) X.

Kona, 3700 ft. elev., 2 males and 1 female (Xo. 10), sw^eeping

yonng leaves sprouting from large roots of Acacia koa. Olaa

25 miles, 3000 ft. elev., 1 female (Xo. 44) sweeping. Olaa 29
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miles, 4000 ft. clcv,, 5 females (Xo. 5) off Acacia Iroa fplivl-

lodia oiilv),

Ncsosydiic nihcsrens Kirk. Pimwaawaa hill, X. Koiia,

3800 ft. elev., 2 adults (No. 20) off Aiioiia. (JieriiHolia ixvi)\\\u<s

under tall koa trees and 2 adults aud uvmplis otl' ])livll(»(lia of

Acacia I'oa.

Nesosydne rubescens var. piilJa ]\Iuir. l^iuwaaAvaa, .V.

Kona, '3700 ft. elev., 3 specimens (Nos. 15 and ID) off' ])livl-

lodia of Acacia I'oa. Olaa 29 miles, 4000 ft. elev., 3 adidts

(Xo. 5) off' pliyllodia of Acacia Jroa and several s])eeimens (Xo.

2) from Broussalsla pclJuclda and Ciirtandra sp. orowino- he-

low koa trees. Olaa 25 miles, 3000 ft. elev., several nvmplis

(Xo. 48) off Platydesma companulata, one male of which was

reared from this latter food plant.

Nesosydne pseadornhescens ~M\\\\\ Olaa 20 miles, 4000 ft.

elev., 2 adults (Xo. G) off' Clennoiifla parvlflora.

Xesosydne aiiceps Muir. Olaa 25 miles, 3000 ft. elev.,

4 males and 4 females off' Freyd net la arnotil (ieie vine).

This species was only known l)y one male before ; the female

is similar to the male and hoth show the usual i-ange of colora-

tion, the thorax being either dark or light. Hitherto the food

plant for this species was unknown.

Xesosydne hlad-hurnl ]\[uir. South Kona on main road at

1400 ft. elev., 7 males and 15 females and nymphs (Xo. 23),

a dark form, off' Charpenilera ohovala. Two of the nyuiphs

were later on reared to maturity on leaves of this tree. At

Glenwood, Olaa, 2300 ft. elev., 1 nuile (Xo. 33) off Slronc/y-

Jodon. lucldum (Xukuiwi vine) and 2 males and <) feuuiles

and nymphs, dark form (Xo. 3G), off Touchardla lailj'olui.

In the inside forest at Olaa 29 miles, 4000 ft. elev., 3 nudes,

1 female and nymphs (Xo. 31) off Clermontla parvlflora.

This makes up to the present 7 food plants recorded from

which large or small series of this species have been takcMi ou

the island of Hawaii.
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Nesosydne ipomoeicola Kirk. Piiiiwaawaa, X. Kona, 3700

ft. elev., 1 male and 10 females and nymplis (N^o. 13) off

Lytlirum maritinum sparsely distributed amongst cover of

weeds, also 20 males, 10 females and nvmplis (^o. 22) in a

large sparsely covered area of the Lythrnm and Bermuda grass

at somewhat higher elevation. These are all of the light form

similar to that taken on Sadleria at Kilauea. In S. Kona

along the nuiin road at 1000 ft. elev., 2 males (I^To. 24) oif

Gouldia elongata. At Glenwood, Olaa, 3 females and 3 yomig

(IsTo. 27) oif Antidesma sp. and Cyrtandra sp. mixed. Also a

long series of both sexes (18 males and 19 females and

nymphs), all dark forms (Xo. 33), oft" Strongylodon lucidion

(J^ukuiwi vine). Later 1 male was reared on leaves of the

latter vine.

Nesosydne phyllostegiae Muir. Puuwaawaa (Waihou for-

est), N. Kona, at 3700 ft. elev., 8 males, 21 females (greenish

in color) (Xo. 11) with a few nynqdis off Pliyllostefjia race-

mosa. This proved to be a new species and has just been

described by Mr. Muir.

Nesosydne cyrtandricola Muir. Olaa 25 miles, 3000 ft.

elev., and Glenwood, Olaa, 22 miles, 2300 ft. elev,, 18 males

and 9 females together with nymphs (Xos. 27, 37, 39 and 43)

off a tall and branching species of Cyrtandra as yet not de-

scribed. Several nymphs were later on reared to maturity on

leaves of this tree. This new species (a brachypterous form)

when first captured is of a very bright green color but in the

course of a few days changes to a dullish green.

Nesosydne (undetermined). Puuwaawaa, X. Kona, 3700

ft. elev., 2 females off Coprosma cynosa (Pilo).



413

NOVEMBEli 1st, liilT.

The one lniii(li-('(l foi't v-sixtli uu'('tiiii>,' (if llic Sdcictv was

held ill the usual ])laco, \'i(*('-I*residont Peiiibcrtoii in the chair.

Other UKMiihci's ])res('iit : Messrs. Bi-idwell, ( 'I'awford, K\]v-

horii, Fulhiway, Kuhiis and Swezev. Visitors: Mr. liohert

^\Mteh and ^fr. K. C. lirewster.

Minutes of previeus nieetiiii;' read and apjiroved.

Mr. S\vez(>y pro|)osed the name of Francis X. Williams

for activ(» nieml)(i'ship in the Society.

EXTO.MOLOCilCAn rj{()GPvA:\I.

Bi'iicJius i)ruininiis.— Mr. I^ridwell presented some ohserva-

tioiis on this weevil, whicli he has found infesting' the seeds of

Lcticaeiia glauca.

HeteruspUus prosopuJis.—^Ir. Bridwell gave some notes on vX
this Braeonid and gave it as his opinion that it was a parasite

of the above Bruchid, from the fact of his collecting both of

them in the same localities, tho he had not actuallv bred the

})arasite yet from the weevil.

Ouiiodcs hlacl'lxiriii.—Mr. Bridwell rcinai'ked on the

scarcity of the coconut leafroller at the present time.

Odijncrus oahuensis.—A specimen of this was]) was exhib-

ited by ]\[r. Bridwell, collected by him in Ainahau Park,

Honolulu.

Eusceli)ius sp.—A specimen exhibited by Islv. Bridwell, col-

lected in Honolulu.

Bo.stryclild.—A s])eciineii of a hitherto undeteruiincHl

Bostrychid beetle was exhibited by Mr. Bridwell. A small

species with red marking on the elytra.

Gelechia gossypieUn.—]\[r. Swezey (exhibited specimens of

the pink boll worm bred by Mr. Giffard in September of this

yc^ar, from fruits of Tlihiscadelphus Jiualalaiensis collected by

Mr. J. F. Kock at Puuwaawaa, Hawaii. Mr. Rock reported
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the seeds to have been very badly infested. This is the first

record of this insect in seeds of this native tree, altho Mr.

Rock had previously reported its seeds badly eaten by some

Lepidopterons larvae.

Colobicus pariUs.—Mr. Tullaway reported the collecting

of two specimens of this beetle.

Passer domesticus.—Mr. Fidlaway reported having ob-

served the English sparrow picking mealybngs from the leaves

(if poinsettia.

TAPERS.

A Note on Euxestus minor.

BY F. MriE.

The insect described by Dr. Sharp as Euxestus minor

(Fauna Hawaiiensis, III, p. 415) is stated by ArroAv to be

the same as E. jxirl-l Woll., which was first described from

]\ladeira and now recognized by Arrow from China, Burma,

Malay Peninsula, Philippine Islands, Java, Hawaii, Haiti and

Central America (vide Ann. Mag. Xat. Hist., (8) 20, p. 138,

1917).

Homopterous Notes 11."

BY F. :siriK.

[Presented by O. H. Swezey.]

The material dealt with in these notes are two small col-

lections, one kindly loaned to me l)y the American Museum

of ^N'atural History, 'New York, and the other by Prof. H.

Osborn, and a few specimens belonging to the collection of the

Hawaiian Sugar Planters' Association, Honolulu.

Measurements are from apex of head to anus and from

* Homopterous Notes I was pulilished in Proc. Haw. Ent. Soc, III,

4. p. 311, 1917.

Proc. Haw. Ent. Soc, HI, No. 5, April, 1918.
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apex to l>:is(> of one teginen ; colors urc aeeordiiiii' to the Kulgc-

WAV standaivl.

The laoro one works ii])oii the Fuliiorids the more one is

eonvinecd of the necessity of nsiiiii,' the ii'cniitalia for s])e('iH(!

distinction. Unfortunately these characters are sehloni men-

tioned by describers, except in one ii'ronp of the I)el])hacidae,

and in a great many instances the sex of the insect being de-

scribed is not mentioned, or it is wrongly mentioned. There

are good characters in both sexes for dividing the Ilomoptera

into gron]')S, and even among the Fnlgorids th(n-e are good

group distinctions which have not yet been fully worked out.

DERBIDAE.

Genus Herpis Stal.

Ilcrpis ohscum? (Ball).

Lamcnta ohsciira Ball, 1002, Can. Entoni. XXXIV., p. 262.

The specimens I have agree with, the descri])tions of this

species as far as the descriptions go, but they are incomplete.

Anal segment much longer than broad, gradually constricted to the

middle, apex truncate, anus near apex ; length of genital styles twice the

width, ventral or inner margin entire, slightly convexly curved, apex
produced into a broad, sharp point turned inward, dorsal or outer margin
turned at right angle to disk leaving an entire, nearly straight false mar-
gin when viewed from outside, the true margin strongly convexly curved
on apical two-thirds with a slender projection near the base with its

pointed apex at right angles to the stem.

One pair from Cabanas, P. de 11., (^iba, one female from

Pinar d. Kio, P, de R., Cuba, September, 1913; also one pair

from Pockstone, British Guiana, July, 1911.

]\Iy specimens of //. vulgaris (Fitch) is a larger insect,

the genital styles are longer in proportion to the width, the

a]ncal spine more slender, the dorsal margin more angularly

produced and its l)asal i)rocess with two a]ucal spines.
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Genus Cyclokaka Muir.
'

In niY table of genera of Derbidae'' I placed Patam West,

in Gronp II. Westwood's figure was not clear to nie at thatj

time, bnt since then I have examined allied forms from the

West Indies and now see that Patam should have been placed

in Group I, as it conies near to Cydol-ara Muir. Daivnaria\

Distant is close to Cydol-ara. Patara West, differs from both

of these in having a large, flattened antenna. I place Paiara

vanduzei Ball in Cyelol-ara but the neuration is not (piite

typical.

C. sordid iihi in sj). nov.

$ In neuration, shape of head and antennae this species is typical

of the genus. Head, thorax and abdominal sternites sordid pale orange

yellow, carinae of face between eyes slightly infuscate, abdominal tergites
|

cadmium orange. Tegmina sordid yellow, opaque with waxy secretion,
|

slightly fuscous over apical cells, veins brownish in places ;
wings white i

opaque with waxy secretion, veins brown.

Edges of pygophor straight, entire, with a small, sharp point pro-

jecting on each side of the anal segment; anal segment small, about as

long as wide ; styles large, broad, apex roundly truncate, ventral edge

slightly convexly curved, roundly produced in middle, dorsal edge very

slightly and concavely curved, with a quadrate projection on basal half.

Length 2.1 mm.; tegmen 4.5 mm.

2 Similar to male. Anal segment very small, as long as broad;

pregenital ventral plate short, posterior edge widely angularly produced,

the apex of the. projection turned slightly dorsad.

Length 2.2 mm. ;
tegmen 5.5 mm.

Tlab. Porto Rico, Aibonito, Mayaguez, July, 1914. De-

scribed from five males and five females. Type in the Ameri-

can Mus. of Xat. Hist., Xew York.

Genus Persis Stal.

The following species agrees with Stal's description of the

ffenus. It has a similar neuration but the head is much more

acutely angular in i)i-ofile and tlie shoulder keels are only re])-

resented by a ridge. It differs froui Goneol'ara Muir in having

the head more produced, in profile the vertex and face form an

acute angle, and the tegmen is longer and narrower.

*Haw. Sugar Planters' Assn. Exp. Sta. Ent. Bull. 12, p. 43, I9i3-
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7\ stall sp. iiov.

(5 Mikado orange, fuscous along carinac of face and a little spot over

the eyes, antennae lighter, genital styles much paler, nearly white. Teg-

mina with the veins and an adjoining portion of membrane wliile or

creamy white with the median portion of the cells orangc-buiT.

^ledio-ventral edge of pygophor suliangularly produced, lateral edges

broadly convex; anal segment very long and narrow, suddenly constricted

slightly above base then gradually widened to the truncate apex, witli

each apical corner produced into a point and turned ventrad, anus near

apex; genital styles long, the dorsal edge near base produced into a sulj-

quadrate, flat process with a rounded process in the middle of the apical

margin, beyond this the dorsal margin is entire and slightly curved dor-

sad, ventral edge produced into a broad, blunt spine near base, beyond

which it is sinuous, widest beyond middle, the apex forming a slender

point.

Length 4 nun. ; tegmen 6 mm.

9 Similar to male. Preanal segment deeply emarginate to receive

anal segment ; anal segment much longer than broad, anus before middle

wdiere the segment is broadest, beyond anus it narrows to apex which

is deeply emarginate leaving the corners projecting as spines; pregenital

plate 'arge, longer than wide, hind margin at first gradually and then

steeply produced, the middle portion forming a subconical plate.

Length 4.2 mm. ; tegmen 7 mm.

Hab. raramaril)0, Dutch Gitiaiia, August, 1011. De-

scril)ed from four males and five females, also one damaged

female from Bartica, British Gniana, March, 1901. Type in

the American Mns. of Nat. Hist., New York.

P. fusrineiTis sp. nov.

9 Head not produced so greatly as in P. stali. Ochraceous-

orange, slightly fuscous over abdominal tergites ; tegmina hyaline, opaque-

ly white with waxy secretion, veins yellowish with fuscous patches ; wings

hyaline, opaquely white with waxy secretion, veins concolorous with

membrane.

Pregenital plate large, posterior edge produced from sides to middle

into a large plate subconicle in outline, the produced portion as long as

the rest of the segment ; anal segment longer than broad, anus before

middle, apex produced into two fine spines with a rounded emargination

between; style well developed, projecting silghtly beyond pregenital plate.

Length 2.7 mm. ; tegmen 5 mm.

ITal). Bartica, British Gniana, May, 1901 (Coll. II. S.

Parish). Described from one female. Ty]ic in coll. Pnd". 11.

shorn.
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Genus Piiaciocephalus Kirk.

Until the types of PJiariorephaJus Kirk, and Cenchrea

Westw. are compared there nuist he some donht as to the dis-

tinction of these two genera. C. dorsalis Westw. is described

and tigured as having the snl)Costal cell short whereas in Plicu-

cioc('i)li(ihts it is hmg. I shall retain for the present the name

PliacioccphdJus Kirk, for those forms having the subcostal cell

long.

P. uMeri (Ball).

Cenchrea uhlerl Ball, 1902, Can. Entom., XXXIV, p. 261.

P. sp.?

Two female specimens from Chd)a which do not agree with

any description, but I refrain from naming theui without

having males.

P. i)a)'is]ti sp. nov.

$ First claval vein joining suture l^efore it joins second claval, clavus

closed.

jMikado-orange ; tegmina hyaline, opaque with waxy secretion, light

fuscous yellow over costal and apical portion of subcostal cells, veinsi

yellowish ; wings hyaline, opaquely white with waxy secretion, veins con-

colorous with membrane.

Rledio-ventral edge of pygophor produced into a quadrate plate,

slightly longer than wide, apex slightly narrower than base, turned

slightly dorsad ; anal segment very long and narrow, anus at apex, apex

turned slightly ventrad and produced into two angular points
;

genital*

styles large, gradually widening to truncate apex, ventro apical corner

produced into a long, thin spine turned inward, ventral edge slightly

convex with a small quadrate process near base, dorsal edge concave

with a small rounded process about middle.

liab. Bartica, British Guiana, March, 1901 (ColJ. TI, S.

ParlsJi). Described from one male. Type in coll. of Prof.

H. Osboni.

P. { hipiiuciaiii s]). nov. (tig. 1).

This differs from the generic type in having a shorter sub-

costal cell, but uot very short, the media has three sectors, the

first two arisiuii' verv near together, the ntedia beinii" l)ent at
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that spot. ri'oiKjtuin with two distinct and one indistinct

carinac ; shonhh'r keels hirge.

(J
Light orange yellow. Tcgiiiina hyaline, very light yellow over

costal and apical cells, opaquely white with waxy secretion, a small brown
spot at fork of cubitus and another near cross vein of first median
sector; wings hyaline, veins concolorous. opaquely white with waxy
secretion.

Ventral edge of pygophor straight, ventral surface tumid in middle,

lateral edges slightly convex; anal segment long, narrow, slightly

widened at apex which is bilobed, anus near apex
; genital styles long,

ventral edge with an angular projection near base, beyond wiiich edge
is slightly sinuous, apex rounded with a subangular projection on the

dorso-apical margin, dorsal margin entire, a carina runs down the outer

surface near dorsal margin, on the inner surface in middle there is a

spine with a curve and somewhat flattened crook at the apex.

Length 2.6 mm. ; tegmen 3.7 mm.

1

Fignre 1. PliacioccpJialiis hi punciata, tegmen.

Hah. Bartica, British Gniana, Angnst, 1001 {Coll. II. S.

Parish). Described from one male specimen. Type in coll.

Prof. H. Osborn.

Genus Sy^'taa[es Fowler.

Fowler descril)es S. dcllcafus from what he states to be

males bnt thev are females. The variety c]iirl(jiirnsis appears

to me to be specifically distinct fi'om S. delicat us.

When tabulating the genera of Derbidae* I had only a

damaged S]^eciinen to examine and I placed the genus in

Grou]) I. In the two following species one has the clavus nar-

rowly open and the other has it closed, otherwise they are

congeneric with S. delicaius.

S. nigrolineatus sp. nov.

9 Clavus closed, claval veins joining the suture a little before the

apex. Shoulder keels large ; no subantennal process ; medio-frontal carina

somewhat obscured towards the apex.

*H. S. P. A. Ent. Bull., Xn, 1913.
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Ochraceons-orange, fuscous over middle of base of face, fuscous over
the lateral portions of mesothorax and continued as a broad, fuscous line
down the inner half of tegmen ; tegmina hyaline, light yellow, opaque
witli waxy secretion, veins concolorous ; wings white with yellowish
veins.

Pregenital sternite large, middle area tumid, medio-posterior edge
produced into a semi-circular plate, the latero-posterior edge being
slightly concave ; styles and ovipositor well developed, reaching well
beyond pregenital sternites.

Length 4.7 mm. ; tegmen 6 mm.

ITal). Bartiea, British Gniaiia, ^Slay, 1901 {Col]. 11. S,

Parisli). DcserilxMi from one female. Type in coll. Prof. II.

Osl)orn.

S. siifflavus sp. nov,

9 Clavus narrowly open, cubital veins not reaching hind margin.

Ochraceous-buff : tegmina lighter with darker veins, opaque with
waxy secretion ; a light fuscous mark in middle of clavus, in middle of
cubital fork, near base of first median sector across to apex of subcostal
cell.

Pregenital sternite large, base slightly tumid, posterior margin straight
with a median portion produced into nearly a circular plate; styles and-
ovipositor well developed.

Length 4 nun. ; tegmen 6 mm.

Hab. Bartiea, British Gniana, June, 1901 (Coll. H. 8.

Parish). Described from one female. Type in coll. Prof. IT.

Osborn.

Genns Otiocerfs Kirlw.

0. sclionherrl ? Stiil.

$ I have not seen the original description of this species. The
specimen before me is a little smaller but somewhat similar in color to

O. dcgccrii Kirby. The head in profile is more slender and the apex
turned slightly dorsad, the antenna has two long processes, one reaching
to apex of head and the other a little shorter. Medio.ventral edge of
pygophor roundly produced into a small plate, a depression runs across
the base of this plate which gives the margin the impression of being
entire, lateral edges roundly produced ; anal segment long, narrow, apex
curved slightly ventrad and rounded, anus near apex, lateral edges
turned ventrad. the basal half subangularly produced

;
genital styles

widely apart at bases, ventral edge sinuous, apex produced into a point
and turned dorsad, dorsal edge entire, straight.

Hal). One male specimen from Ail)onito, Porto Rico,,

July, 191-1-.
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Genus UK.NDJtOKAKA M cHcllil 1'.

/). Dwiisl rusti Mel.

I have examined twenty males and eii>hteen females ; in all

the former the antennae are typical of D. moiislrom, while in

the latter thev are typical of D. iorra. Tt is possihh' that

Melichar described forva from a female and not a male, and

that they are the sexnal forms of the same species.

Genns Platocera Mnir.

The distinction between Platocera and Heronax is likely to

break down with the increase of specific forms, the antennae

are not o'ood generic characters.

P. rul)icundum sp. nov.

$ Face in profile not ascenclingly produced as in the type of tlie

genus; antennae as long as the face, second joint flattened, attached to

first joint by the basal corner, arista at apex.

Brown tinged with red, or claret brown ; rostrum, vertex and base

of face and legs yellowish, abdominal sternites deeper red. Tegmina
fuscous, a clear hyaline half circle on hind margin beyond clavus,

another clear space on margin over median area, over costal cell and
apical subcostal and radial cells, veins tinged with red.

Pregenital plate large, flattened, shield-shape, posterior margin angu-
larly produced from sides to middle, the produced portion turned ven-

trad, apex with small angular emargination ; anal segment fairly large,

apex with rounded emargination in middle half; styles fairly well de-

veloped.

Length 4.3,3 mm. ; tegmen 10 mm.

Ilab. Bartica, Briti.sh Gniana, July, lUUl {Coll. II. S.

Parish). Type in coll. Prof. H. Osborn.

Genns Xicerta AYalker.

N. rrucnla Mnir.

Philippine Islands; Lnzon, Mt. Maqniling, Bagnio; ]\Iin-

danao, Davao.

This S2:»ecies was described from one female specimen from

Amboina. I have five females and two male specimens from

the Philippine Islands which I cannot separate from the
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Ainboina females. There is a large amount of variation in the

size and intensity- of the red splashes.

Genns Parapkoutista Muir.

P. mahumurae sp. nov.

Pamoidanga riihiliiicd ^Nfatsnmnra (not Distant), 1914,

Ann. J\[ns. Xat. Ilnngarv, XII, p. :^97.

$ T\pical of the genus. The face is very narrow, formed of two
contiguous carinae ; antennae ahout as long as face.

Warm buff, slightly fuscous on apex of clypeus and over abdominal
segments. Tegmina hyaline, opaquely white with waxy secretion, fuscous

over basal third, along cubitus to hind margin and along media to third

sector, from near the apex of radial cell to hind margin and along the

fourth sector to its base, all the quadrate cross veins and some irregular

marks at the end of veins ; veins concolorous with adjoining membrane,
or slightly yellowish, apical portion of sub-costal and radial veins red-

dish ; wings hyaline, opaque with waxy secretion, veins fuscous spreading

out into the membrane.

Ventral edge of pj-gophor very slightly convexly curved, lateral edges

straight ; anal segment longer than broad, slightly constricted near base,

apex rounded, anus near apex, a small, transverse ridge just basad of

anus ; styles large, subquadrate, ventral edge strongly convexly curved

near base, with a tooth about the middle, apex slightly convex, dorsal

edge with a pointed process near base.

Length ^.s mm. ; tegmen 7.4 mm.

5 In color similar to male. Pregenital plate large, longer than broad,

posterior edge produced in middle into a small truncate process, with

two sinuous emarginations reaching to the lateral angles.

Length 3.6 mm. ; tegmen 8.6 mm.

Hal). Hokkaido, Japan, and Formosa. I have one speci-

men from Sapparo (det. Matsnmnra) and three from Horisha,

Formosa (coll. Muir). These cannot be placed nnder Pamen-

danga as the face does not conform to that genns. Tvpe in coll.

H. S. P. A. Ex])eriment Station, Honolnlti.

Genns ^Iysioia Westw.

The facics of some of the species of this genns are very

much alik(> and the best specitic characters lie in the genitalia ;

nnfortunately these characters hav(> hardly been mentinncd in

descriptions of these insects.
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ilf. nehulosa (Germ.).

I have specimens from Bartica, British Guiana, which a^ree with the

descriptions of this species. The male pygophor sliort, mostly hidden

within preceding segment, ventral edge straight, a tliin i)rojection from
cacli lateral edge beside the anal segment ; anal segment sliort. base

hidden within pygophor, portion beyond anus roundly bilol)ed, a ridge

rumiing from each side of anus along each lobe to medio-apical edge

;

genital styles large, ventral edge curved, more strongly so on apical half,

dorsal edge straight, a little beyond the middle there is a process point-

ing inward, flat, sub-quadrate, longer than broad with its truncate apex
oblique, its plane at right angles to the plane of style.

9 The female I associate with the above has a very short anal

segment sunk within the preceding segment, the styles are fiat, subconical,

somewhat longer than width of base, broadest at base and rounded on

basal inner margin ; ovipositor very small.

i¥. costata ? (Fahr.).

This agrees with the descriptions and tiiiure of cosfula.

There is a l)rown spot on each lateral portion of the proiinnnii,

tegnlae dark.

$ Pygophor very short, ventral edge entire, lateral edges roundly

produced in middle and turned inward, the produced portion can only

be seen when the genital .styles are widely parted ; anal segment about

as long as broad, subovate, the lateral edges slanting downward, ape.x

with a small emargination, anus at base, a keel runs from each side of

anus to near apical margin
;
genital styles large, narrow at base, widest

in middle, apex rounded, ventral edge slightly convex and the rim

slightly thickened, dorsal edge subangularly produced in middle, the

margins being slightly concave, near base there arises a curved spine,

rounded and slightly flattened at apex, a keel runs from base to near

apex down the outer surface.

9 Pregenital plate much wider than long, posterior edge medially

produced into a subtriangular lip ; styles and ovipositor abortive, the

latter appearing as two small curved spines, genital area arcuate along

the dorsal margin, the ventral margin formed by the pregenital plate

;

anal segment about middle, very short.

Hab. Three specimens from Bartica, British (iniana,

April and Jnlv, 1901.

M. pscudonchidosa sj). nov.

(5 This differs from M. ucbiclosa as recognized above bv the geni-

talia. Pygophor very short, ventral edge entire, lateral edges produced
into a large, curved, flattened spine beside the anal segment ; anal seg-

ment longer than wide, subconical in outline, apex with angular emargi-

nation, anus near base, a keel runs from each side of anus to ape.x at

each side of emargination; genital styles large, ventral edge slightly con-
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vex. apex rounded, dorsal edge subangularly produced on apical half,

from near base a curved, flattened spine arises.

Length ^-7 mm. ; tcgmcn 8.5 mm.

Hal). Bartica, British Guiana, ]\rav, 1901. Described

from one male specimen. Type in coll. Prof. H. Osborn.

M. nconchuJosa sp. nov.

$ Similar to M. nchulosa as recognized above but the bands on teg-

mina fainter and narrower. Pygophor very short, edges entire ; anal seg-

ment subquadrate, about as long as wide, sides very slightly convex,

apex truncate or slightly concave, anus near middle, a carina runs from
each side of anus to apical edge

;
genital styles broadest at apex, ventral

edge slightly curved, apex slightly convex, dorso-apical corner angular,

ventro.apical corner round, dorsal edge concave, from the middle arises

a curved spine with a rounded apex.

Length 3 mm. ; tegmen damaged.

Ilab. Bartica, British Guiana, July, 1901. r)escril)e(l

from one male with damag'ed tegmina. Type in coll. Prof.

H. Osborn.

M. % sp. nov.

9 I have one female specimen with immaculate tegmina with the

antennae longer than the face and the arista arising one-third from
ape.x ; the genital styles (ovipositor sheath) are abortive but the ovi-

positor is well developed and exposed. I refrain from naming from only

a female.

Ilab. Bartica, British Guiana, April, 1901.

il/. sp. nov.

9 Orange-buff, veins of tegmina and wings slightly darker than mem-
brane, posterior margins of tegmina and wings bordered with fuscous.

Posterior edge of pregenital plate produced in middle into a quadrate
plate slightly longer than wide ; styles small, covering ovipositor.

Lengtli 3.4 nun. ; tegmen 7.8 mm.

Ilab. Bartica, British Guiana, ]\lay, 1901 {Co]]. Jl. S.

Parisli). I refrain from naming only a female.
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DKLPnACLDAE.

Genus FGYors Gncrlii.

U. occldcnfaJis sp. iiov.

This species is congeneric with ['. litiirifrons (Walk.), the tegniina

are broadly tectiform, the median frontal carina double to near apex

and the first joint of antennae slightly shorter than the second.

Ochraccous-bnff with lirown markings as follows : carinae of head and

thorax, small spots alongside of median carinae of face, spreading across

to sides at apex, two rings on apical antennal joint, bands on front

and middle femora and tibiae, a longitudinal mark on hind femora, lat-

eral areas of pro- and mesonotum, on the apical abdominal segment, base

of pygophor and the anal segment. Tegmina hyaline, veins dark, broken

with light patches, granules minute, bearing small hairs concolorous with

vein.

Genitalia of the l\s;\'flfs type; anal segment dome-shape with anus at

top, apical edge slightly emarginate, ventral edge of pygophor quadrately

emarginate, a small angular emargination in the medio-ventral line; styles

sub-cylindrical, the curve of apical two-thirds slight.

Length 4.5 nnn. ; tegmen 5.5 mm.

2 Similar to male. Anal segment small, about as long as broad:

ovipositor with more than one-third extending beyond pygophor; lateral

plates reaching beyond middle of pygophor.

Length 5 mm. ; tegmen 5.7 mm.

Hal). Ailxmito, Porto Rico, July, 1014. Deserilx'd from

one pair in the American Mns. of Xat. Hist., Xew York.

Genus PcJSTAXA Muir.

P. piierforiceitsis sp. nov.

$ Width of vertex more than double the length along the middle

line, projecting very slightly beyond eyes, base concave, apex convex,

the Y-shape carina obscure, the fork forming a small areola at apex;

face slightly broader than long, subcircular except at apex, face and

clypeus medially and laterally carinate, carinae obscure; antennae not

rt'aching to middle of clypeus, second joint 2.5 times the length of first,

first subsagittate, second subovate, considerably flattened, with large sense

organs on dorso-apical portion, both joints with stout hairs, arista apical.

Pronotum slightly longer than vertex, hind margin shallowly and roundly

emaiginate, tricarinate, the lateral carinae curving parallel with hind mar-

gin of Q>'es and do not reach the hind margin. Tegmina broad, slightly

decumbent beyond apex of abdomen, radius not touching media, cubitus

and media touching at base of first median sector. Hind tibiae with one

basal, one median, one subapical and five apical spines, hind tarsus two-

thirds the length of tibia, first joint slightly longer than the other two
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together, spur subulate with circular cross section, about half the length

of first tarsal joint.

I have described the generic characters of this species as it differs in

some points from the type of the genus and approaches Onkclos Distant

in others ; unfortunately the shape of the antennae and of the spur of

the latter genus are not stated.

Ochraceous-buff, face between eyes and the clypeus slightly darker,

antennae brown, carinae of pronotum, median portion of mesonotum and
carinae lighter ; a slight brown band on front coxae, and fainter ones on
first and second tibiae. Tegmina pale, veins concolorous or lighter,

thickly studded with brown granules bearing dark brown hairs.

Genitalia of the same type as Asiraca. Anal segment large, lateral

edges turned ventrad so as to form a convexity on ventral surface, the

apical edge not turned ventrad and, together with the square emargina-

tion of the ventral edge of the pygophor, forming a five-sided ventral

opening ; styles subulate, widest and slightly flattened at base, curved,

bases and apices approximate.

Length 2>-2> mm. ; tegmen 3.9 mm.

9 Similar to the male. Lateral plates small, reaching less than one-

third from base, styles (ovipositor sheath) narrow, projecting well be-

yond pygophor, and slightly beyond anal segment, anal segment as long

as wide in ventral view, styles dark brown.

Length 4.3 mm. ; tegmen 4.4 mm.

Hal). Aibonito, Coamo Springs and Mayagnez, Porto Rico,

Jnlv, 1014. Described from live males and five females in

good condition, and one broken female in the American Mn-

senm of IN^at. Hist., New York.

Genns Neomalaxa nov.

Head considerably narrower than thorax ; vertex prolonged well be-

yond eyes, broadest at base, apical two-thirds with sides parallel, length

1.6 times the width in middle; base of Y-shape carina obsolete leaving

a semiobsolete, quadrate areola near apex, basal half excavate, base

straight with carina ; length of face four times the width, sides parallel,

a simple median carina, sides carinate, an oblique carina from beneath

antennae to apical corner of face ; clypeus slightly wider than face, with

three subobsolete carinae, antennae long, slender, both joints terete,

reaching to be3^ond middle of clypeus, joints subequal in length, arista

apical, long. Pronotum shorter than vertex, hind margin slightly con-

cave, tricarinate, lateral carinae straight, diverging posteroirly, reaching
I

hind margin ; mesonotum normal, tricarinate. Hind tibiae with one basal,

one median and seven or eight minute apical spines, hind tarsi «ubequal

in length to tibia, first joint longer than other two together, spur two-

thirds the length of the first tarsal joint, laminate, teciform, 14-16 small

teeth on hind margin. Tegmina large, radius not touching media, first

median sector joined to cubitus for a short distance near its base.
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This genus cdiiK's mar Zulcika Distant if tliat Kcnn^^ possesses the

spur of the Delpliacini ; apart from the spur it approaches Malaxa Me-
licliar.

N. flara sp. nov.

2 Pale yellow-orange, eyes light hrown, ocelli black, a longitudinal

brown mark down antennae not quite reaching the base of each joint.

Tegmina hj'aline, milky white with waxy secretion, veins basad of cross-

veins concolorous, cross-veins and veins apical of cross-veins brown.

Styles broad at base, gradually narrowing to apex, reaching to apex

of pygophor and covering the greater portion thereof.

Lengtii 2.4 mm. ; tegmen 3.6 mm.

Iliib. Mayag'iiez, Porto Rico, July, 1914. Described from

two females, one in bad condition, in the American Mus. iSat.

Hist., Xew York.

Genus DELnrACODES Fieb.

D. erccius nigripennis (Crawf(H"d)*.

Mcgamolus erectiis nigripennis Crawford, 1914. Proc. U.

S. ^at. j\rns., Vol. 4G, p. 625.

One male specimen from Point a Pitre, Gnadahipe, W. I.

This inse<'t is very close to the brachypterons form of D. mnfn-

nitii (Kirk.) from Fiji and Papna. They are hard to distin-

guish except for the aedeagi, which are quite distinct (tigs.

2, 3). D. erect us is most likely the macropterous form of /;/-

gripennis and is paralleled by the light, macropterons form of

D. matanUu.

D. mardininae sp. nov.

$ Macropterous. Lateral pronotal carinae divergingly curved, not

reaching hind margin ; vertex square, carinae distinct ; face slightly nar-

rowed between eyes, sides subparallel, median carina simple ; antennae
reaching slightly beyond base of clypeus, second joint 1.5 l^ies the length

of first; hind tarsi shorter than hind tibiae, first joint longer than other

two together, spur slightly shorter than first joint, laminate, subtectiform,

with minute teeth on hind margin.

Head and thorax ochraceous-buiT, abdomen ochraceous orange, carinae

of head and thorax lighter, face and clypeus between carinae slightly

fuscous, apical portion of each antennal segment, apex of rostrum and
apices of tarsi brown. Tegmina and wings hyaline, veins fine, yellowish,

fuscous at apices, granules very small.

Pygophor figured (figs. 4, 4a).

Length 2 mm. ; tegmen 3 mm.

* I propose the new name psciidoiiigripciuiis for D. iiii^ripciniis Aluir.

1917 Proc. Haw. Ent. vSoc, HI, No. 4, p. 338.
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4 4a

Explanation of Figures.

2. D. uiatanituy aedeagus.

o. D. 7tiatanifu, aedeagus.

4. D. mardininae, full view of pvgophor,
ia. D. mardininae,- lateral view of pygoplior.

5. D. nigrifacies, aedeagus.

5a. D. nigrifacies, right genital style of aedeagus.

Hal). Fort de France, Martinique (Mardinina), B. W. I.,

June, 1911. Described from one male in the American Mus.
]S"at. Hist., ]Srew York.

D. nigrifacies sp. nov. figs. 5, 5a.

$ Brachypterous. Lateral pronotal carinae divergingly curved poste-
riorly, not reaching hind margin ; vertex square, carinae not distinct

;

length of face less than twice the width (1.70 to i) sides arcuate, carinae
very fine, median carina simple, vertex and face in profile rounded;
antennae reaching slightly beyond base of clypeus, second joint twice the
length of first; hind tibia slightly longer than tarsi, first tarsal joint
equal to the other two together, spur longer than first tarsal joint, broad,
laminate, tectiform, with many minute teeth on hind margin.

Face, genae, vertex pro- and mesonotum shiny black, middle of vertex,
posterior and lateral margins of pronotum and lateral and posterior
angles of mesonotum yellowish, first segment of antennae dark, second
lighter, clypeus, thorax (except parts of pro- and mesonotum), base of
abdomen and legs capucine yellow or orange bufif, abdomen brown, anal
segment yellowish, tegmina reaching to middle of abdomen, hyaline, light
orange bufiF, marginal border slightly fuscous.

Pygophor nearly as broad as long, edges entire, a wide emargination
on dorsal edge, anal segment sunk within pygophor, with a pair of
broad, short spines near basal corners which are not visible without dis-

section or without having the anal segment turned up dorsally; styles

broad, apex truncate and very slightly convex, the inner edge near apex
thickened and elevated, the inner edge on basal half squarely produced
and meets the fellow style on the median line; aedeagus cylindrical.
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largest at base, curved dorsad, many small spines jiointing hasad, start-

ing from an apico-dorsal position antl crossing o\'er the sides to a ventro-

basal point.

Length 1.5 mm. ; tegmen .7 mm.

Hal). Fort de Fraiicc, ^Mai'tiuicinc, li. \\'. I., June 27,

1911. Described from two male speciinoiis, tlic tvpc in tlic

American Mns. of Nat. Hist., ISTew York,

The Australian Sheep Fly in Hawaii.

BY J. F. ILLlNCiWOKTlI, Ql'KKX SLAX 1), At'STlfALIA.

[Presented by O. H. Swezey.]

I Avas snrpri.sed to learn that the screw-worm tly that I

bred in snch abnndance from dead eat and rat, before leaving

Hawaii, is the common sheep-fly of Australia. Frog-gatt* calls

it Calllphora ruflfacies. but it shonld be placed in the genus

Chvysomyia.

I collected this species in Fiji in 1913
; and found it very

abundant in Brisbane, during Juue of this year. At the pres-

ent time (August, 1917) I am breeding these flies abundautly

from dead animals at Gordonvale. This species was bred by

Terry in Hawaii, in 1905, and four of his specimens are in

the collection of the Experiment Station, II. S. P. A., but bear

uo name,

I The species is of tremendous importance in Attstralia,

where it has taken to living sheep, after breeding for many

years in the dead carcasses—just as our Chrysomyia dux did

in Hawaii.

The development of the species is very rapid as my Hawaii-

an notes would indicate. An animal exposed on the 16th of

July; larvae hatching on the morning of the 17th and fully

developed on the 20th ready to enter soil ;
pupal stage about

(! da vs.

* X. S. W. Dept. Agric. Farmer's Bui. 95. illustrated, page 31.

Agr. Gaz. X. S. W., XXV. p. 756, I9T4-

Proc. Haw. Ent. Soc, TIT, Xo. 5, April, 1918.
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The Jumping Plant Lice (Family Psyllidae) of the

Hawaiian Islands.

A Study ix Ixsect Evolutiox.

BY D. L. CRAWFORD.

The fauna and flora of the Hawaiian archipelago are of

more than common interest because of the great isoLation of

these islands from other land bodies and also because they

appear to have held such an isolated position for a very great

lapse of time—perhaps since the Paleozoic era.

The native vertebrate fauna is exceedingly limited, an

endemic l)at being the only mammalian species surely native.

A consideral)le numl)er of birds occur, most of the species

having developed here from a few early immigrants. Xo

endemic reptiles nor amphibia are found here, with the pos-

sible exception of a species or two of skinks and these prob-

al)ly were brought in l)y human agency.

Among invertebrates, certain groups of land shells (Mol-

lusca) and insects are the most abundant, and at the same

time present some very renuirkable features. First among these

remarkable features is the large number of endemic species

representing a comparatively small number of groups. That

is to say a comparatively small number of insect and moUuscan

species have in the more or less remote past chanced to arrive

here and establish themselves and, rejuvenated by the new

and favoral^le environment in which they found themselves,

have split up int<» a large number of derivative species and

even genera, and in several cases even eudenuc families—one

endemic family of beetles (Proterhinidae), one of land shells

(Achatinellidae), and one of birds (Drepanididae). This of

course indicates that plant immigrants had already established

a flora of the Islands n|)()n which these animal immigrants

found sustenance.

A second remarkable and siffuificant feature of the endemic

Proc. Haw. Ent. Soc, III, Xo. 5, April, 1918.
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( ffiuiia is the tact that ncai'lN' all iirimps arc iiilialiitaiils ol dead

\\(»(id and (lcl)i'is of the kind that sometimes drifts ahout the

I oceans, or if not of that ty])e arc nsuallv sli-onii,' in tliiiht.

' There are no native ]eaf-eatin<i" licctles or grasshoppers or simi-

lar insects. 'Jdic l)eetles are ncarlv all wood-horers or iii'onnd

hectics which conimoidv hide awav under hai'k. Xcarlv all the

[
Hynienoptera are borers or forms which nest in logs, etc. Dip-

' tera are represented mostly by debris inhabiting forms, while

of the J.(>pi(loj)tera we have no native l)ntterflies except one

com])aratively recent immigrant, but a consider;d)lc numlx^' of

moths some of which are strong in flight and others pn})ate

imder bark or in similar situations.

The ("oiudusion to 1)0 drawn from these facts is that these

Islands have been in existence for a very great length of time

—long enongli for many species to have originated here from

a few ancestors—a conclusion which is also snpported l)y

geological evidence which points to the existence of the land

mass as far back as the Paleozoic. Another crmcdnsion to be

drawn from our data is that the islands have always been iso-

lated and never a part of a continental land mass, hence re-

ceiving no migrations of animals overland bnt only l)y long

and very precarions voyages over the ocean in logs and floating

debris, and perhaps by flight and carriage by winds. From the

very small nnml)er of ancestral types represented by the en-

demic species it wonld a|)i)ear that only very rarely did insects

and shells succeed in establishing themselves in these Islands.

The presence here of some very delicate insects is more

diflicnlt to explain. They do not inhabit logs nor debris al-

thongh some are gall makers, and their span of life is very

short, especially short in the absence of living foliage to fur-

nish them food. Certain homopterons insects, the leaf hopjKM-s

and jumping plant lice, are good examples of this type. Tt

is not possible to explain their entrance here by way of a land

bridge now disappeared, for if there had been snch a bridge

beyond donbt more than the meagre few wonld have become

established here. There remains, then, only the agency of
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migratiiig- birds, or higli winds or ocean enrrents to account

for the arrival here of such delicate insects.

Bird niiorations hither are mostly, if not entirely, from

America, and the Hawaiian jumping plant lice and leaf hop-

pers do not seem to have come from there. Windstorms sel-

dom, if ever, blow from present land areas of the South Pacific

to tlu^se Islands, nor do ocean currents come this way from that

part of the world. However, we must consider that not more

than one ancient immigrant of the Psyllidae and probaldy only

three or four of leaf hoppers succeeded in establishing them-

selves here during several million years. It must be admitted

that what now seems impossible might have succeeded by chance

once in a million years. It is conceivable that once in several

million years a windstorm might have carried a leaf with galls

containing nymphal psyllids and dropped the leaf in an Ha-

waiian forest of the same kind of trees—an exceedingly rare

chance !—whereupon the insect might establish itself. Another

psyllid species has been a less ancient immigrant, but how it

arrived or when it is not possible even to surmise. This one

apparently has not given rise to other species than one which

now lives on the native palms, but nevertheless seems to have

arrived a long time ago.

The fTu:MPixa Pi.ant Lice.

Psyllidae, or Chermidae (Ilomoptera).

The jumping plant lice (Psyllidae or Chermidae) consti-

tute a family of the homopterous sucking bugs, being allied to

the true plant lice and scale bugs and also to the leaf hoppers

and lantern flies. They are small insects, from 1-32 to 1-4

inch in length, with four wings, the third pair of legs usually

developed for leaping from which habit the first part of their

popular name has been derived. Their superlcial resemblance

to true plant lice (Aphididae) has suggested the latter part of

their name.

The psyllids live by sucking the juice from plants by

means of their slender, pointed beak which arises from the



lower ])arl of the head lu^xl t(i llic tli»»i-ax and ])asscs l)ack

pressed aiiaiiist the veiiti-al surface of {\\o thorax hetwecn the

front i)air of k'gs and then l)ends (hiwnward. Jn this way a

greater leverai>e hy more of the hody is hronght to hear njxni

the heak in fcn-eing it into ]dant tissues.

The iuniiatnre, or nyni])hal, stages of these insects are

passed n])on the same jdants with the adnlts, and in tlie same

active, sap-sticking manner detrimental to the plant, lu many

species the reaction of the insects' activities on the leaves or

stems of the jilant and the poison wastes secreted hy the insects

canse the growth of tnmors or excrescences of characteristic

forms, known as galls. The galls are usually characteristic

of certain species and may often he used as an index of the

species even though the insects themselves may not he discov-

ered.

The feeding hahits of jumping plant lice render them harm-

ful to i)lant life, hut fortunately these tiny insects do not at-

tack many of our cultivated or garden plants and therefore

thev are considered of relatively small economic importance

in agriculture. Moreover, they are far less prolific than are

the true plant lice and scale hugs, and f(n- this reason also are

viewed with much less concern hy economic entomologists.

There are a few species of the family which cause consid-

erable damage in the orchard, field or garden. The pear

psylla (several species, one in each of several countries) causes

extensive damage to pear and allied ondiard trees and receives

much attention and expensive treatment. The tomato psyllid

(Faratrioza cocl-ereUi) is responsible for severe injury to

tomatoes and peppers and other plants in southwestern Fnited

States. The laurel psyllid (Trioza alarris) seriously disfigures

bay trees in Northern Europe and now in the Ignited States,

causing the leaves to become much rolled, curled u]) and gen-

erally distorted. Other species attack alder tr(>es in America

and Euro])e, while another is a pest on citrus trees in llie

^lalay Archipelago and India.

The family is a relatively small and homogeneous group.
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with representatives present in nearly all land areas of the

earth. In Europe, North America and Australia the largest

nnnilx'i" of species have been described but some are known

from most all other countries. Much remains to be learned

about the psyllid fauna of the south Pacific lands, Asia, South

America and Africa, and until more is known especially of

the first our knowledge of the Hawaiian fauna and its origin

Avill be limited.

The several hundred species of Psyllidae of the world have

been grouped into six subfamilies^ characterized ])y wing

venntional features or peculiarities of the skeleton of the head

or thorax. In Xorth America five of the six subfamilies are

represented, three very extensively and two less so. In Asia

five of the six have representatives known and perhaps of the

other also. In the Philippine Islands and Malay Archipelago

at least four and perhaps all of the six groups have representa-

tives. In other words, these insects have been well dissemi-

nated throughout the w^orld, especially Avhere land bridges have

permitted a wider migration.

In the Hawaiian Archipelago, however, only one of the six

subfamilies is represented, so far as known at present, and

that by fifteen species falling into five genera, and thirteen of

the fifteen are so suggestively similar in certain fundamental

characteristics that one can scarcely avoid the conclusion that

they have sprung from one common ancestral form. The extent

of evolutional changes effected in this small fauna seems to

indicate a considerable lapse of time since the first introduction.

The subfamily Triozinae, to which all the Hawaiian species

belong, is a specialized group set apart from the others by cer-

tain wing venational characters. The largest genus in the sub-

family is Trioza, to which about one hundred species have been

assigned throughout the world. Most of these species live free

on leaf surfaces, sucking out the juices without forming galls

1 For details of classification the reader is referred to the author's

monograph of this family. Bulletin 85 of the U. S. National Mu-
seum, 1914.
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or at most merclv distortiiiii; or ciirliiii:: iho loaves. I'hcro are

a few species, however, which have tlie hahit of caiisiii<>' char-

acteristic galls to grow on leaves and inhahiting thc^ inside of

these galls.

These species are fonnd in a good many i-cgious of

I the sonthern hemisphere and of the southern ])art of the

I

northern hemisphere. The most northerly representative of

this type of Trioza is the species arbolensis fonnd in southern

United States. One species occurs in Mexico, nuiking galls on

avocado leaves, two have been recorded from South America

and several from sonthern Asia, a large nnnil)er from Ans-

tralia, a few^ from ]\ralay Archipelago and still others from

other southern countries. A few of these have been assigned

to another genns, Cecidotrloza, and it is possible that when

our knowledge is more complete all these gall makers will be

referred to such a genns.

Xearly all of these gall-forming species of Trioza resemble

each other in certain wing venational characteristics and in the

male genitalia, thns indicating perhaps a generic relationship

to each other and distinct from other species of Trioza. The

lirst marginal cell of the forewing is of a pecnliar shape, the

cnbitns forking at about the midpoint or basad of it. The male

anal valve in lateral, or profile, view has a straight anterior

margin bnt the posterior margins (the lateral wings) are char-

acteristically convex.

Although the Hawaiian species have undergone changes in

the shape and form of the head, armature of the legs and size

and shape of the wings, yet a marked homogeneity in the char-

acters al)ove referred to shows not only a close inter-relation-

ship among these species but also points to a close affinity of

these with the gall forming species of Trioza in Malay Archi-

pelago and elsewhere. The fact that many of the Hawaiian

j
species are gall forming is further indication of tliis atlinity.

Most of the Hawaiian species live upon the foliage of

Metrosideros polymorpha Gaud., called by the Hawaiians

''Ohia lehua", and other species of the same genus. One (and
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perhaps others also), a unieh luodified species, inhabits galls on

leaves of several native species of Pelea. Three others have

been found on foliage of other native plants but their feeding

habits are not fully known. Ohia lehua appears to be, by far,

the most conmionly attacked tree in these Islands. Several

make galls on ohia leaves while others live free on the leaf

surfaces.

The genus Metrosuleros, according to Rock^ is represented

in the Hawaiian archipelago l)y live species, four of which are

endemic and one widely (listril)uted over Polynesia, New Zea-

land, Tahiti and other Pacific islands. It is the cosmo|)olittin

species which is the chief food plant of the ITawaiian psyllids.

Thus far no psyllid galls have been rejiorted from the south

Pacific or elsewhere the insects making which seem to be in any

close way related to the Hawaiian species.

It seems probable that the four native species of Metrosi-

dcros have not sprung from the cosmopolitan species, but that

the latter has been introduced more recently. That its intro-

duction was very ancient, however, is evidenced by its position

in the forests and its relations in these forests with the more

recent trees. It is quite probable that these trees were first

introduced by the very small and light seeds which are l)lown

to great distances by winds. At what time after the estal)lisli-

ment of the Ohia lehua here the gall psyllids came in is im-

possible to say, because of the absence of fossils.

Because of the volcanic nature of the rocks of these Isl-

ands, fossil remains of plants or animals are almost never

found. A few have been discovered in the stratum overlying-^

the volcanic rock—obviously of comparatively recent date, for

the lava flows followed a long, previous existence of the Isl-

ands. One such fossil, found by J. C. Bridwell on the Island

of Oaliu but very unfortunately lost, was evidently an im])rint

of a leaf of Mcfrosidcfos. Ppon this leaf im])rint, it is said,

.were galls which beyond doubt were of psyllid origin. This is

1 "The Oliia Lehua Trees of Hawaii," by Joseph F. Rock. Hawaii

Bd. of Agric. and Forestry, Bot. Bull. 4, 191 7.
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a most iiit(n"estiiii»' and siii'iiifieant discovery, showina,' tlial these

gall-niakino' psyllids have been present here and living npon

Mefi'osideros for a consideral)le ])eri()d of time.

Probal)ly the original immigrant species was one inhal)it-

ing leaf galls of Metrosideros and, as new species have evolved

from this, some have retained the gall-making liahit mi the

same plant, others have taken to living free on the leaf sur-

face in the njniphal stages, while still others have gone oft" to

other plants, making leaf galls or living free.

From this ancestral species, a Trioza, have been derived

thirteen s})ecies in three genera. Five of these belong to the

cosmopolitan genus Trioza,. five to an endemic genns, Hevaheva,

and the remaining three to a more or less cosmopolitan genns,

Kmvayama, members of which have arisen independently it

would seem in various countries. These three species hero

appear to be not related directly to other species of the genus

in other lands but rather to species of Trioza here.

Hevaheva is the most specialized of the genera and indi-

cates a long evolution. The five species are closely inter-

related, but //. giffardl shows considerably more specialization

than the others. The genus is more closely related to Trioza

ioJani than to the other species of the Islands, but this rela-

tionship shows a gap not now bridged over. The relationshii)s

of the species of each genus are discussed later.

The other two genera are both Pol^vmesian and apparently

have come in at a much later date than the ancestral forms

of the other assemblage. Merjatrioza is abundantly represented

in the Malay and Philippine archipelagoes and probably else-

where in the tropics of the Old World. The one species here

probably- has not arrived recently and probably is endemic, for

it occurs only in the higher mountains on the native palm

(Pritchardia). It does not occur on lowland introduced palms

and hence it seems that its arrival here must have long ante-

dated the modern epoch. Less is known of the other genus,

Cerotrioza. both here and elsewhere. It is possible that our
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species here dates back to a less remote period, but appears to

be endemic.

On the basis of land shell distribution, Pilsbry and others

have advanced a theory that all these islands once constituted

a single large island and that by continued subsidence the

higher points of the large island were left as individual islands

separated by channels.

Our knowledge of the distribution of the native jumping

plant lice is not yet sufficient to allow generalization, nor does

it seem probable that this group has been resident here

farther back than the Pliocene and possibly not as far back as

that, wdiile Pilsbry assumes the subsidence to have been earlier

than that. So far as our present knowledge of this group goes

it does not seem to indicate any union of the islands of this

archipelago within the period of time in which this family has

been resident here. Chance winds or currents or flights of

birds might account for the present distribution of the species,

for it is not wide. Most of them seem to be limited to one

island, but Trioza ohiacola occurs on both Oahu and Plawaii,

nearly at opposite ends of the archipelago, but apparently on

none of the islands between.
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Syxopsis of Gexeka.

A^ Forewings not opaque; vertex not })n)cliu'C(l into processes

in front.

R^ Hind til>iae witliont basal spnrs.

CJ. Forewinii' Avith tliree narrow black S])ots on hiixl mar-

gin, one in eaeli marginal cell and a third Ijetween

tlieni ; veins Avithont prominent setae.

D\ Gcnal cones present Trioza Foerster

D-. Genal cones wanting Kuirayama Crawford

C". Forewing witliont marginal spots ; veins with promi-

nent setae Hcraheva Kirkaldy

B-. Hind til)iae with l)asal spnr and snhapical spine....

.-Mcfjafrioza Crawford

A-. Forewings opaqne or nearly so ; vertex prodnced in front

into two protnberances above genae

Cerotrioza C^'awford

Genns Tkioza Foerster.

This genns has representatives in praeticallv all countries

wdiere Psvllidae occnr. There are five closely related endemic

species in this archipelago, so far as known all living on the

foliage of ohia lehna (Mctrosideros spp.). It seems cpiite cer-

tain that all are derivatives of a common ancestor which estal)-

lished itself here long ago, coming probably from some land

area in the sonth Pacific. Living species resenil)ling these in

essential characters and certainly allied to them are known in

Polynesia, Australia and Sonth America, bnt it is not possible

yet to make a more definite statement of the ancestry of these

species.

The ancestral species has apparently divided by variation

in the following manner: Trioza iolanl and oliiacola are prol)-

ahly concurrent derivatives from the original species on the
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Island of Oahu; Trioza Janaiensis split off from T. ioJaril by

segregation on an island (Lanai) l)y itself and later gave rise

to T. puUaia; T. hawaiiensis was probably derived independ-

ently from the ancestral species bnt bears a closer resemblance

to T. ioJani than to T. ohiacoh. The latter occnrs now on both

Oahu and Hawaii, l)nt probably originated on the former.

Kuirayama and Hcvaheca are derivatives here of the ances-

tral Trioza species.

Key to the Species.

A^. Genal cones not as long as vertex ; color of body typically

dark brown ; antennae not more than twice as long

as width of head, nsnally less ; cnbital vein of fore-

wing forked at or distad of midpoint ; costa with-

out visible setae. Oahu and Hawaii.

T. oliiacola n. sp.

A". Genal cones as long as vertex or longer.

B^ Costa of forewing with setae; cubitus forked at or basad

of midpoint; antennae twice as long as width of

head or more
;
genal cones about as long as vertex

;

male forceps notched behind near apex ; color

usually orange or yellow. Oahu.

T. iolani Kirkaldy.

B-. Costa of forewing without setae, or exceedingly short

ones if present ; male forceps not notched l)ehind

near apex.

C^. Genal cones longer than vertex; antennae 2^^^ to o

times as long as width of head ; thoracic dorsum

usually striped with brown ; male forceps abruptly

narrowed near apex. Lanai.

T. Janaiensis n. sp.

C". Genal cones about as long as vertex, rarely longer.

D^ Color of body black, dorsum conspicuously reticu-

lated; antennae about twice as long as width of

head. Lanai. 7\ piiJJala n. sp.
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J)'-, (\ilor oraiiiic or iiavons, dorsniu not coiispicnously

reticulated ; autcMiiae a little more than twice as

lone as width of head; male forceps coiiver<>'in<>;

uniformly to subacute apex; body usually large

Hawaii. T. /lairaiiciLsis u. s]).

Tr'wza iohuil Kirkaldy.

Length of body, male 1.3 to 1.5 mm.; female 1.8 to 2.1; length of

forewing 2.5 to 3.1. General color tlavous, often pale greenish yellow,

or darker orange yellow, rarely lirown ; mesonotum usually with two

darker spots cephalad and sometimes more or less distinct brownish

streaks on mesoscutum ; antennal segments 4-10 and often distal half or

all of 3d brown ; tarsi and tips of genal cones brown ; femora often

brown ; abdomen usually irregularly browned ventrad ; forewings hya-

line, often fumate slightly or flavous, or more commonly clear.

Head nearly as broad as mesothorax, much narrower than meta-

thorax, somewhat deflexed ; vertex nearly twice as broad as long, ele-

vated at posterior ocelli, with a prominent foveal depression on each

side of median suture, posterior margin narrowly elevated, median

suture deeply impressed in anterior half and on each side of it the vertex

roundly bulging; a few short setae on vertex; anterior ocellus at bottom

of impression of median suture and scarcely visible from above. Genae

large
;
genal cones usually about as long as vertex, sometimes a little

shorter, subacute, somewhat divergent, with a few setae on ventral

surface and one longer seta at tip of each cone. Clypeus small. Eyes

large, hemispherical. Antennae somewhat variable in length, about

twice as long as width of head with eyes, or more or occasionally less,

slender, third segment longest.

Thorax rather broad, not strongly arched
;
pronotum short ; dorsulum

narrow cephalad ; legs moderately long and stout ; tarsi thick ;
hind

tibiae with two or rarely three small black spines at apex on inside and

one outside. Forewings reaching half their length beyond abdomen, hya-

line, rounded at apex, veins usually black and prominent, minutely

setose, costal setae longer ; first marginal cell larger than second ; cubitus

forked at or basad of midpoint.

Abdomen moderately long, male much shorter than female. Male

genital segment not large ; forceps three-quarters as long as anal valve

or a little more, arched, slightly broadening to near apex then more

or less deeply notched on hind margin and coming to a narrow point;

anal valve straight on anterior margin, truncate at apex, lateral wings

angulately convex, broadest below middle. Female genital segment near-

ly as long as abdomen, converging to acute apex, dorsal valve a little

longer than ventral and both acuminate at tip.

Described from several males aud feuuiles collected ou

Oabu and determined by ^Nlr. Kirkaldy. The distril)ution of

this species is as follows:—Island of Oahu—Mt. Tantalus
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(elevation 1500 ft.), 65 specimens collected by W. M. Giffard

and others by Swezey mostly in the months of December and

Jamiary; Pacific Heights, May 30, 1905; Palolo Hills; Wai-

lupe, January 23, 1915; Opaenla, March 30, 1913; Kuli-

onon; Mt. Kaala (at elevation of 1500 ft.); Kanmnohona.

This and the following are the two most common species

on Oalin, and may be found at most any season of the year on

leaves of Oliia lehiia (Mefrosideros polymorpha).

Tr'ioza oliiacola n. sp.

This species appears to be very close to T. iolani and, in

fact, more or less grades into it. The habitat and the food

plant are the same and both are found on the Island of Oahn.

Although the two species are found together and resemble each

other, there are nevertheless differences sufficient to indicate

that they are distinct species.

In average size of body and wings T. oliiacola is a little smaller than
the other and differs in the following characteristics :—General color

typically much darker, usually dark reddish or chocolate brown, but
sometimes light reddish or light brown or even orange yellow (the

latter seem to be newly emerged adults) ; legs and antennae usually all

or nearly all brown or chocolate colored.

Head narrower than in T. iolani ; vertex with shallower discal depres-

sions
; genal cones usually about two-thirds as long as vertex, but some-

times more than two-thirds or rarely as long as vertex; antennae
seldom twice as long as width of head, usually about i^ to i3/^ times

as long. Thorax much more distinctly reticulated. Legs similar, less

stout. Forewings usually clear, radius shorter than in T. iolani: cubitus

forked at or distad of midpoint ; costal setae much smaller, not easily

visible.

Male forceps nearly or quite as long as anal valve, converging (in

lateral view) gradually from near base to narrowly subacute apex, not

as broad as in T. iolani; anal valve broadest at center, posterior margin
angulately convex.

Distribution :—Island of Oahu—Alewa Heights, Pacific

Heights, Mt. Tantalus, Kuliouou, Kanmnohona, Lanihuli, Pa-

lolo Hills, Palolo Crater, Mt. Kaala (at elevation of about

1600 ft.). Island of Hawaii—Xiulii, May 19, 1917 (Swe-

zey), on ohia lehua ; Kilauea, June 27, 1917 (Swezey), on ohia

lehua and also some collected at same locality by W, M. Gif-

fard (m August 21, 1917. The food plant in all cases seems

to be ohia lehua (Mefrosideros spp.).



443

Trioza lanalerms n. sp.

Length of body, male 1.5 to 2.2 mm.; female 1.7 to 3.0; length of

forewing 2.5 to 3.2. General color orange yellow to straw color, or

commonly reddish brown, usually with darker streaks on mesonotum,
and abdomen blotched with brown ventrad ; antennae darker on distal

half; tarsi dark; forewings usually clear but sometimes slightly milky

or faintly yellowed. Body surface sparsely clothed with soft pul)escence,

stiffer and longer on vertex and mesoscutum.

Very similar in general to T. iolani, of which it appears to be a

derivative, differing in some characteristics, however. Genal cones longer

than vertex, sometimes one-quarter longer, acute, divergent, more hir-

sute. Antennae 2^ to 3 times as long as width of head. Legs stouter

and longer; hind tibiae usually with three, rarely four black spines at

apex. Forewings a little longer, clear or slightly milky ; veins with

smaller, scarcely visible setae, even the costal setae scarcely visible under
considerable magnification. Male forceps nearly as long as anal valve,

constricted near base and narrowed abruptly near apex into a narrower,

somewhat finger-like ending. Anal valve large, convex on posterior

margin, with broadest point at middle. Female genital segment as long

as abdomen or nearly so.

Distribution :—Island of Lanai—200 males and females

collected at varions points, Kaikolani, Kapano, and others,

at altitudes ranging from 1500 to 3400 ft., in December, 1916,

and January and Fel)ruary, 1917 (W. M. Giifard). ]\Iost of

these Avere taken on foliage of ohia lehua (Mefrosidcros spp. ),

which is probably the only regular food plant of the species.

This appears to he an incipient, not yet clearly marked,

species developing from the Oahuan species, T. iolcnii. Thus

far it has not been found on any other island of the group,

hut it appears to be a very common one on this Island.

In this species there is considerahle variation in size, but

none that in itself seems to mark off a distinct species. Ottt

of 200 specimens, about six are very large and seven very

small, hut between these there is almost every degree of varia-

tion so that it would be impracticable to designate either of

these extremes as distinct species, which one quite prol)ably

would do if the series which Mr. Giifard collected had not

been so extensive. It is quite possible tliat in time those vari-

ations will break the species into several distinct ones, for

along with size fluctuations are also fluctuations in size of

anatomical parts. It would appear that the species is right
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now in process of rapid evolution, probably having been a rela-

tively recent immigrant to this Island.

Out of the 200 specimens, one individual has genal cones

a little shorter than the vertex but otherwise conforming to the

species. Some individuals were killed too soon after emer-

gence and parts of the exo-skelcton have shrunk, thus shorten-

ing the genal cones, but the one female referred to aliove was

not of this category.

Trioza pullata n. sp.

This appears to be an incipient species derived from

T. lanaiensis, paralleling in its diiferentiation another species,

T. oJuacola, but evidently not directly related to the latter.

In size of body similar to the average example of T. lanaiensis.

Color wholly black, or in spots dark brown ; thoracic dorsum conspicu-

ously reticulatcly marked, sparsely hairy. Genal cones about as long as

vertex, seldom shorter, divergent. Antennae twice as long as width of

head or sometimes less. Forewings clear, venation as in T. lanaiensis

except radius shorter. Female genitalia similar ; male unknown.

Distribution :—Island of Lanai—three females from Waio-

pao, Xovember 29, 1916 (W. M. Giffard, on leaves of Cya-

thodes; six females from another part of the Island not desig-

nated, December, 1916, and February, 1917 (Giffard).

The distinctive and constant characters of color, shorter

genal cones and antennae probably mark this off as a separate

species, though it is possible that a biologic study would show

it to be but a local or perhaps even seasonal variation. The

occurrence of some on Cyathodes does not indicate necessarily

a difference in food habits, though that is possible.

Trioza hawa'densis n. sp.

Length of body 2.0 to 3.0 mm. ; length of forewing 2.8 to 3.9 mm.
General color about as in T. iolani : front and middle tibiae on distal

third or half and all tarsi black or lirown

;

venter of abdomen blotched

with brown ; forewings clear.

Closely resembling T. iolani in many ways but larger and stouter;

genal cones about as long as vertex, somewhat divergent, more pubes-

cent. Antennae 2 to 214 times as long as width of head. Legs longer

and stouter ; hind tibiae with a serrated callus at base. Forewings large,
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veins and custa willKuit visible setae or witli very siiort setae. Female
genitalia similar. Male forceps nearly or ciuite as long as anal valve,

stout, uniformly converging on both margins to subacute ape.x, black

pointed; anal valve short, posterior margin acuately rounded, broadest

near mid-point.

I)istril)nti(iu :—Island of Hawaii

—

Kilaiica, ucai- N'olcauo,

4000 ft. elevation, Angnst 21, 1017 (W. M. Giffard) ; Kau

Eoad, -Jannary 16, 1917 (Giffard) ; Kahnkn, -lannary 15,

11)17 (Giffard); Kilanea, Jnne 27, 1017 ( O. II. Swezey), on

ohia lelina; Xiulii, May 22, 1017 (Swezey).

This apjx'ars to be eloscdy related to T. ioJanl Imt never-

theless not a derivative of it. It is more probably a eorelated

derivative form of the ancestor of both. It seems to l)e limited

to the Island of Hawaii. Large individnals of T. lohini. eiiual-

ling in size this present species, occur on Oaliii but these

differ sharply in male genitalia, costal setae and other minor

characters.

Genus Kiiirayama Crawford.

The chief distinguishing characteristic of this genus is the

absence of genal cones, the genae beneath the antennal scx'kets

being more or less roundly swollen but not produced into coni-

cal processes as in Trioza. The form of the genae in this sub-

family appears to be not at all lixed but varies more readily

than wing characters and some others. For this reason, it

seems certain that the species placed in this genus from various

countries of the world do not represent a common origin at

all, but independent or parallel evolution toward the same end.

The three species of this genus, native to these Islands,

seem almost certainly to have l)een derived from some Trioza

species, probably T. oliiacula or an ancestral type preceding it.
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Key to the Species.

A^. Color of body nearly all black or dark brown; dorsum con-

spicnonsly reticnlately marked ; cnbital vein of forewing

forked a little distad of midpoint; antennae scarcely

longer than width of head; male forceps very short, not

more than three times as long as broad. Oahu and

Molokai. 7^. gracilis n. sp.

A". Color not nniformly black, very rarely even brown over

most of l)ody ; cnbital vein of forewing forked at or

very slightly distad of midpoint; male forceps at least

4 times as long as broad.

B^ Color typically yellow and black; head and some of no-

tnm black and remainder yellow, bnt sometimes color

mostly yellowish or rarely mostly brown ; reticulation i

of dorsum indistinct; antennae distinctly longer than

width of head; insect about 2.5 mm. long to tip of

folded wings. Hawaii and Lanai. K. nigricapita n. sp.

B-. Color uniformly orange or yellowish ; reticulation some-

times distinct; antennae not longer than width of head;

insect about 2.0 mm. long to tip of folded wings.

Hawaii. K. mi)inta n. sp.

Kuiraijama nigricapita n. sp.

Length of bod}', male i.i mm.; female i.6 mm.; length of forewing,

male i.8; female 2.3. Color dark brown or black contrasted with yel-

low ; head usually entirely black, sometimes brown on vertex but eyes

black; male usually orange or pale yellow on thorax and abdomen;
female usually with pronotum, anterior portion of dorsulum, mesoscu-
tum, metascutum and narrow longitudinal band on abdominal notum
black or brown, but sometimes some or all of these areas pale ; remainder
of female body orange or pale yellow ; legs yellow in both sexes, with
tarsi often black; antennae paler than head, the distal third or half some-
times darker than the basal portion ; beak black.

Head nearly as broad as metathorax, somewhat declivous ; vertex
more than half as long as broad, with a prominent discal depression

on each side of median line, reticnlately marked, sometimes slightly

hairy. Genae subspherically swollen beneath each antennal socket, lobes

nearly contiguous beneath front ocellus, cones wanting and clypeus

therefore not concealed from view. Beak short, conspicuous by its dark
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color against the orange venter. Antennae slender, alxiut 1^4 times as

long as width of head.

Thorax narrow, scarcely arched, not hairy. Legs rather small, slen-

der ; forewings hyaline, clear, radius short, first marginal cell a little

larger than second, veins not setose. Male genitalia small ; forceps slen-

der, acuminate, subacute, nearly or quite as long as anal valve. Anal

i
valve straight on anterior margin but convex on posterior margin,

broadest sub-basally. Female genital segment nearly as long as al)do-

mcn, dorsal valve longer than ventral, both acute.

Distribution:—Island of Hawaii—Niulii, May 19-24, 1!»17

( (). H. Swezey), 44 specimens of l)()tli sexes on foliage of ohia

lelnia (Mefrosideros sp.). Some of these were bred from

nvmphs living free on the surface of the leaves. Other

related species make galls on these same leaves. Kohala ^[oun-

tains (Swezey), May 24, 1917, on ohia lehua ; ]\It. Kilauea,

January 1, 1917 (W. M. Giffard). Island of Lanai—several

localities at elevation of 2500 to 3000 ft., January, 1917

(Giffard).

Kaifayfuua tn'iiiuta n. sp.

Length of body 0.8 to i.i mm.; length of forewing 1.6 mm. Gen-
eral color pale lemon yellow to orange ; eyes brown or black ; hind

femora lemon yellow in dark forms as well as light ; antennae brown
e.xcept basal one-fourth pale.

Very similar to K. nigricapita, from which it appears to have been

derived, but dififering in the following respects : Body uniformly smaller

in both sexes ; color nearly uniform over entire body ; antennae scarcely

longer than width of head. Male genitalia smaller ; forceps shorter and
more slender.

Island of Hawaii—Mt. Kilauea, June 27, 1917 (O. II.

Swezey), bred from free-living nymphs on surface of leaves

of ohia lehiui.

Kiiwaycuna (/racilis n. sp.

Length of body, male i.o mm.; female 1.7 mm.; length of forewing,

male 1.3, female 1.9. General color black to dark lirown ; tibiae and
sometimes basal half of antennae a lighter shade of l)rown. Body
robust, small.

Head deflexed, not quite as broad as mesothorax ; vertex reticulately

marked, a little more than half as long as broad, with a shallow, broad
foveal depression on each side of median suture. Genae swollen sub-

spherically beneath antennal bases, with several long hairs. Eyes large.

Antennae abotit as long as width of head, or a little longer, slender.
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Thorax liroad, arched, reticulately marked. Legs short and stout;
hind tibiae with three short spines at apex. Forewings short, rounded
at apex, hyaline, clear, veins black or reddish. Abdomen short. Male
forceps short, relatively broad, about half or three-fourths as long as
anal valve, narrowing to acute apex. Anal valve moderately broad,
anterior margin straight, posterior margin arcuately convex, broadest
below middle ; female genital segment nearly as long as abdomen, dorsal
valve longer than ventral, both acutely pointed.

Distribution:—I.sland of Oahu—Alewa Heights, March 26,

191G; Waialae Eidge, April 22, 1917; Mt. Kaala at elevation

of 2000 to 2300 ft., March 4, 1917; Wailnpe, January 23,

1910; Xiu, Feb. 10, 1918 (Swezey), on ohia leliua ; in all,

there are 52 specimens, both sexes, collected l)v O. II. Swezey

and P. H. Timberlake on leaves of ohia lehua. Island of Molo-

kai—One female apparently of this species from Kamoku,
July 15, 1910 (I). T. Fullaway).

Genus Hevaiieva Kirkaldy.

Several good characters distinguish this from other genera

of the Triozinae. The forewings lack the three narrow, gran-

ular spots on the hind margin which are present, so far as I

know, in all other genera of the sul)family; the veins, as well

as body surface, are covered with long stiff hairs. The hind

tibiae have five to ten black spines at apex instead of the three

or four present in most other genera of the subfamily. Genal

cones are present, but variable in length and form.

This genus is probably endemic here and probably a deriva-

tive of Trioza. The wing venation is suggestively similar in

these two genera here, and in the Trioza species the veins and

body surface have minute setae which have apparently been

highly developed in Ilevalwva. The marginal granular spots

are variable in size in our species of Trioza and slight indica-

tions of their presence in a few species of Hevaheva suggest

the possibility of the transition.
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Key to the Si'kcies.

.v. Forc'wiuiis livaliiic, not i-oIoihmI nor cloiidcd.

1>'. rxxlv straw-vi'llow or pale orauiic colored; winu- veins

and body snrfaeo witli loni-- setae; ]ivini>' in ,i>alls on

leaves of /V/crt. Oahn. If. pcrlriiisi Kirkaldy.

B-, ])odv brown oi- hiaek ; winii,' veins and body snrface with

shoi-t setae. Hawaii. '

//. IniaViiut n. «V).

A'-. Forewino-s colored, not transparent.

B^ Forewing's nearly nil brown or black; body black, dor-

snni reticnlately marked. Oalin.

JI. sUvcfifrh Kirkaldy.

]>-, Forewings irregnlarly maculated or clonded with lirown.

C^ jSTotum more or less .variegated brown and reddish or

orange
;
genal cones 2-3 as long as vertex ; wing veins

with moderately long setae ; wing nearly all In-own or

black. Oahn. 11. moiificoJa Kirkaldy.

C-. iS^otum mostly brown or Idack
;
genal cones 1-3 as long

as vertex or less ; wing veins with very long setae (see

wing pattern in fignre). Hawaii. //. giffardi n. sp.

lie rait era peril its I Kirkaldy.

Length of body 0.8 to 1.4 mm.; length of forewing 1.7 to 2.3 mm.
General color pale lemon 3'ellow to orange red, vertex and dorsulum

sometimes a little darker ; antennae often brownish on distal half or two-

thirds; tarsi dark. Body surface covered sparsely with stiff hairs.

Head nearly as broad as mesothorax, much narrower than meta-

thorax, small, deflexed ; vertex half as long as broad, deeply impressed

discally on each side of median suture, with several very long stiff hairs

near each posterior ocellus
;

genal cones not quite as long as vertex,

conical, subacute, somewhat divergent and sparsely hirsute. Antennae

about as long as or a little longer than width of head, slender, with

several moderately long setae on apical third.

Thorax broad, not much arched, sparsely hirsute ;
pronotum short.

Legs rather large, femora large ; hind tibiae with 5 to 7 short black

spines at apex; tarsi thick. Forewings hyaline, clear or slightly fumate

or ochreous, veins setiferous; first marginal cell a little larger tlum

second, latter variable in size.
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Abdomen short. Male genitalia small ; anal valve a little longer

than forceps, truncate at apex, straight on anterior margin, very convex
on posterior margin ; forceps slender, subterete, arched, black-pointed

at tips. Female genital segment about half as long as abdomen, thick

at base and abruptly converging to acute apex, valves subequal in

length.

Distribution:—Island of Oahu—Mt. Olympus (1800 to

2500 ft.), bred from conical galls on leaves of Pelea clusiaefo-

lia and P. lydgatei,. August 20, 1917 (Crawford) ; same local-

ity on foliage of Pelea (Swezey) ; Wailupe, January 23, 1915,

on Pelea (kSwezey) ; Mt. Kaala, on Pelea (Swezey).

Hevaheva silrestris Kirkaldy.

Length of body about 1.3 mm.; length of forewing 1.9 mm. General
color dark brown to blackish or reddish ; legs and antennae pale, latter

yellowish except last two segments dark; femora and tarsi darker than
tibiae ; forewings dark brown, with one or two irregular, more hyaline

areas. Body surface covered sparsely with stiff hairs.

Head not quite as broad as mesothorax, much narrower than meta-
thorax, deflexed ; vertex not quite twice as broad as long, with a deep
discal depression on each side of median suture, sharply elevated on
posterior margin, with a few stiff hairs near posterior ocelli. Genal
cones about half as long as vertex, conical, acute, sparsley hairy, scarcely

divergent. Antennae not longer than width of head, slender.

Thorax moderately broad, stiffly pubescent. Legs short, femora
thick ; hind tibiae with about six short black spines at apex. Forewings
not transparent, rounded at apex, narrow, veins setigerous, radial mar-
gin tliick. Abdomen short. Male genital segment small ; forceps a little

more than half as long as anal valve, slender, terete on basal half but
angulate above, apex sharply curved inward and subacutely pointed.

Anal valve broad in caudal view, longer than forceps, anterior margin
(lateral view) straight and posterior margin convex with greatest breadth
sub-basally. Female genital segment short, thick at base, abruptly con-
verging to subacute apex.

Distribution:—Island of Oahu—Mt, Tantalus (Perkins);

Kaumuohona (Swezey), 1 female determined by Kirkaldy;

Mt. Olympus, elevation 2000 ft. (Swezey) ; Wailupe, January

23, 1915 (Swezey)
; Palolo Hills, on foliage of Pelea rotundi-

folia, many males and females. The life habits of this species

are not well known.
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Hevalieva liyaVina n. sp.

Size of body and wings about the same as in H. silvcstris. Color of

body about the same or a little lighter, but forewings hyaline or nearly

so, very slightly browned or smoky, not opaquely colored ; legs and
antennae lighter colored or similar. Hairs on body surface and wing

i
veins much shorter and somewliat less conspicuous.

Structural characters about the same, but antennae a little longer

and genal cones a little larger; wing venation similar, but setae shorter;
genitalia similar, differing only in minor characters.

I)istril)ution:—Island of Hawaii—Olaa, Glciiwood, eleva-

tion 2400 ft., September 9, 1917 (W. M. Giffard), 1 pair.

This species appears to be a derivative of //. silvcstris l)v

segregation on a separate island. Fnrther collecting, however,

is necessary to establish the relationships beyond doid)t.

IlevaJieva mordicola Kirkaldy.

Length of body 1.4 mm.; length of forewing 2.1 mm. General color

brown; vertex, posterior half of dorsulum, and notum between fore-

wings very light brown or orange ; antennae orange, except last two
segments black ; femora and tibiae brown, tarsi lighter ; forewings hya-
line but clouded and maculated with brown as indicated in figure.

Body surface with stiiY pubescence.

Head rather broad, as broad as mesothorax but narrower than meta-
thorax, declivous ; vertex about half as long as broad, with a deep discal

depression on each side of median suture and much elevated narrowly
on posterior margin, with a few long hairs near posterior ocelli. Genal
cones about two-thirds as long as vertex, conical, subacute, only a little

divergent, sparsely pubescent. Antennae only a little longer than width
of head, slender, distal segments with setae.

Thorax rather narrow, not much arched, surface with scattered, stiff

hairs; leg rather short, stout, femora thick; hind tibiae with about

7 short black spines at apex. Forewings elongate, rounded at apex, veins
prominent, setose ; marginal cells subequal or first a little larger than
second ; radial margin thick ; membrane maculated with brown conspic-
uously.

Male genitalia small ; forceps about half as long as anal valve, sharply
curved inward and acute at apex, rather slender. Anal valve straight on
anterior margin, roundly convex on posterior. Female genital segment
short and thick, about half as long as a1)domen, abruptly tapering to

acute apex ; valves subequal.

Distribntion :—Island of Oahn—Mt. Tantalus, elevation

2000 ft., October (Perkins)
; Palolo Hills (Swezey) ; Kanniu-

ohona ( Swezey )

.
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Hevaheva giffardi n. sp.

Length of body 1.7 mm.; length of forewing 3.0 mm.; general color
dark brown to dnll black

; legs, metacoxae, pleurae and antennae light
or pale brown or yellowish. Body surface covered sparsely with long
stiff hairs.

Head as broad as mesothorax, not quite as broad as metathorax, some-
what declivous; vertex broad, about half as long as broad, narrowly
elevated on posterior margin, with a deep, discal fossal depression on-
each side of median suture extending obliquely toward antennal basest
roundly convex between each depression and median suture; with a few'
long stiff hairs along median suture and near each posterior ocellus^
genal cones short, one-third or one-fourth as long as vertex, divergent,
subacute, with a tuft of short hairs at base of each near anterior;
ocellus. Antennae about as long as width of head, or sometimes a little

longer, slender witli a few setae distad.

Thorax moderately broad and arched, with conspicuously long and
stiff hairs; legs rather long, slender, hary ; hind tibiae with 4 or 5
short black spines at apex. Forewings broad, hyaline but maculated
conspicuously with brown (as indicated in figure), veins and margins-
beset with long setae, the costal and apical margins with a double row"
and the others with single row ; first marginal cell very large ; radius
long.

Abdomen short. ]Male forceps slender, acuminate, about ^ as long
as anal valve or more, subacute at apex. Anal valve with anterior
margin straight, posterior margin convex, broadest near base, fringed

caudad with long, tine hairs. Female genital segment not as long as

abdomen, acutely pointed, dorsal valve a little longer than ventral, with
a large tuft of long hairs at about the middle of the dorsal valve dorsad.

Distribution:—Island of Hawaii—Olaa, elevation ;>00{) ft.,

September 8, 1917 (W, M. Giifard), 26 specimens, Loth sexes.

Taken on leaves of Platydesma cwmpmudata.

This is the most ornate of the species thns far known in

these Islands and ap])ears to l)e limited to Hawaii in the

monutains.

Megalrloza pahnicold n. sp.

Length of body, male 2.^ mm. ; female 4.0 mm. ; length of forewing,

male 3.8 mm. ; female 4.7 mm. General color brown to light brown

;

head tawny or fiavous, eyes dark, and often a short narrow dark streak

on each side of median suture of vertex
;
pronotum usually brown

;

thoracic dorsum with several more or less prominent, longitudinal brown
streaks ; abdomen brown ; venter, legs and antennae fiavous. Body large,

surface soniewliat liairy.

Head about as broad as mesothorax but not as broad as metathorax,

declivous ; vertex about half as long as broad, with a discal depression
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on each side of median suture, posterior ocelli slightly elevated, anterior

half bulging and clothed with moderately long hairs. Genal cones short,

seldom more than ^ or 1-3 as long as vertex, subacute, divergent,

somewhat separated. Eyes very large. Antennae slender, not quite twice

as long as width of head.

Thorax large, broad, well arched, surface l)rielly and sparsely pubes-

cent; legs rather long, stout, pubescent; hind tibiae with a spur at ])ase

and two prominent teeth at apex, one bitid and one simple and a tliird

long tooth a little before the apex. Forewings large, long, hyaline (»r

very slightly smoky, with four dark spots on hind margin, one at tip

of clavus and the other three the regular marginal spots characteristic

of this subfamily but darker and more prominent.

Abdomen long in lioth sexes ; male forceps nearly as long as anal

valve, slender, narrowing slightly toward subacute apex, hairy. Anal
valve much broader than forceps, posterior margin convex, broadest

near base and narrowing distad to truncate apex. Female genital seg-

ment large, not as long as abdomen but often nearly so, both valves

acutely pointed, dorsal longer than ventral.

Distribution:—Island of Oalni—Pnnaliin ( (). 11. Swezey)
;

Wailiipe, riannarv 23, 1915 (Swezey) ; Alt. Olympns, eleva-

tion 2500 ft., September, lOlT (Swezey and Crawford) ; W;ii-

ahole, Ano-nst 23, 1010.

P'ood })lant : Fan palm (Pr'dchardia spp.)i native palms.

This species ap])cars to oeenr only on the endemic palms

which are comparatively rare on Oalm. The insects live on

the yonnger fronds, especially those jnst nnfolding-, from which

they can readily snck the sap and in the folds of which they

find good refnge and seclnsion.

Megatiioza is a Polynesian genns, distingnished by the

armature of the hind tibiae together with certain cephalic and

wing characters. Tims far there are ten known species of this

genns^ in the ^Malay Archipelago and Peninsula and the Phil-

ippines, though there are doubtless many more to l)e discovered,

as this a]i]iears to be a large genus. None of these known ten

species shows any marked relarionshi]) to the Iltnvaiian species,

so that it is probable that the latter is derived from some other

still unknown species. It is possible that it may occur else-

where, being merely an introduction here, but the indications

1 These species are described in a forthcoming paper on paleotro])ical

Psyllidae by the author of this paper.
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are tliat it is triilj endemic since it occurs only on the native

palms in the mountains and not on cultivated palms in the coastln

lands.

The species bears some resemhlance to the endemic Trloza

species and at first was believed ])y the writer to have beenj

derived from the same ancestry. In wing venation and male'

genitalia there is a similarity but the form of the genal cones

and especially the tibial armature are distinct, wdiile in all!

these characters there is considerable similarity to Megatnoza

Genus Ccrotrioza novum.

Head scarcely declivous, rather long; vertex produced in front into*

two horn-like epiphyses over antenna! bases; genae produced more or}

less into cones or subspherically swollen. Antennae slender. Thorax notj
much arched, narrow; hind tibiae with small basal spur or callus audi
small subapical spine. Forewings narrow, opaque or semi-opaque, macu-

,

lated ; first marginal cell usually larger than second; hind wings nearly;
as long as forewings.

Ti/j)(> of genus:

—

Cerotrioza hivittata.

Two additional species, not yet described, are known from;

the South Pacific—one from Borneo and another from Singa-

pore. The genus appears to be somewhat related to Megafrioza\

but has become very specialized in some features. The Ha-

waiian species is manifestly related to the other two but hardly

derived from either. It is probably endemic here but its origin

must still be a matter of conjecture. It appears to have no
;

relationshi]) to tlie other endemic species of psyllids here.

Cerotrioza hivittata n. sp.

Length of body 1.8 mm.; length of forewing 2.2 mm. General color

pale greenish yellow on dor.sum and venter ; eyes dark and a broad,

dark brown vitta alongside of head continued on pleurae of thorax to

base of forewings and thence along central axis of each forewing to

apex ; legs pale yellow or straw colored ; antennae whitish, except two
basal segments brownish and apical two black. Body slender.

Head scarcely deflexed, very long. Vertex longer than broad, with
a discal, .sulcate depression on each side of median line and the two
meeting at median line near anterior end ; with two rounded, knoblike
prolongations at anterior end of vertex reaching out beyond and over
antennal sockets, with front ocellus at base of emargination between
them. Frons visible as a very small sclcrite bearing the front ocellus
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at one end. Gcnac swollen somewhat beneath antennal I)ases. Cl\'pens

small. Antennae slentler, abont iJ/1 times as lont;- as width of head.

Thorax narrow, scarcely arched. Pronotum moderately long; legs

long and slender, slightly hairy ; tibial spines very small, black. Fore-

wings long and slender, opaque and whitish, subacute at apex, venation

similar to that of other species of this genus, with a broad, axial brown
band from base to apex with numerous darker lirown spots within it

;

veins beset with short setae.

Abdomen slender, long. Male genitalia small ; forceps small, terete,

acute, arcuate, about 2-3 as long as anal valve; latter broad in caudal

view, posterior margin (lateral view) convex. Female genital segment
lialf as long as abdomen, dorsal valve blunt, a little longer than ventral.

Distribution:—Island of Oabn—0]iaonla, ^Marcli .')(), 1!>1;>

(O. H. Swezey), -3 males on Xt/Iosiiia Ildirnllcnse ; 2siii, Feb.

10, 1918 (Swezey), 2 females and 1 male, <n\ same ])bnit.
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Plate VIII.

EXJ'LAXATIOX OF FiGURES.

Figure 1. Triozd iuhtni. forewino;.

la. Wing margin highly niagnitird and showing setae.

lb. Frontal view of head and genal cones.

Ic. Profile view of male genitalia.

2. Trloza laiiaicnsh, forewing.

2a—2e. same views as in 1.

'), Kinrayama n'Kjrlcdpiia. forewing.

•>a—'k'. Same as in 1, di'awn to same scale.

4. /fcvd/iera perlriiisl , forewing.

4a—4('. Same as above, drawn to same scale.

5. Jlcrdhera gifj'ardi. forewing.

5a—5c. Same as above, drawn to same scale.

0. Mcgatrioza pahnicola, forewing, drawn to same
scale as others.

7. Ceroivloza hirlftala. forewing.

7a. Doi'sal view of head, showing processes of vertex;

i»enae not visible.
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DECEMBER 13th, 1917.

The one Inindred forty-seventh meeting of the Society was

held in the usual place, President Potter in the chair. Other

members present : Messrs. Bridwell, Crawford, Ehrhorn, Ful-

lawaj, Pemberton, Swezey, Timberlake and Wilder.

Minutes of previous meeting read and approved.

The Committee on dispositon of "types" of Hawaiian

insects, submitted a recommendation that the Society establish

a collection to be located at present in the Entomological De-

partment of the Experiment Station of the Hawaiian Sugar

Planters' Association, to be in the custody of the Executive

Committee, and to be maintained especially for the deposition

of types. The recommendation was unanimously approved.

Mr. F. X. Williams was elected to active membership in

the Society.

The Treasurer's report for the year was submitted. Tt

showed a balance of $19.51, and was accepted subject to being-

audited.

OFFICERS ELECTED FOR 1918:

President C. E. Pemberton
Yice-President P. H. Timberlake

Secretary-Treasurer D. T. Fullaway

NOTES AND EXHIBITIONS,

Scolia iiuuiilae.—Mr. Bridwell reported iinding recently a

female of this recently introduced wasp in Makiki Valley at

least a mile from where any had been liberated.

Trypoxylon sp.—Mr. Timberlake exhibited a nest of this

w'asp made in a glass pipette, less than one-fourth inch in diam-

eter and open at the top. The wasp had made the nest while

the pi])ette was standing in a rack in the chemical laboratory.

Trioza sp.—Mr. Ehrhorn exhibited the peculiar larva of a

Psvllid, taken bv him on a canna leaf.
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GryUus pacificus.—Mr. Swezey exhibited sticks of sug'ar

cane from a field in Oalni Snc:ar Company's plantation, sliow-

iiiii" lai'iic holes which had been eaten hy this cricket. A largo

nnmher were thns eaten in parts of the field. It was the first

record of injury to caiu> hy this ci'icket.

Phiuicrototna sp.—A cocoon of this Braconid was fonnd by

Mr. Kosa near the remains of the larva of Caryoborus gonagra

in a Cassia pod. In another case a cocoon of the same Braco-

nid was found near the remains of a Lepidopterous larva in a

Cassia pod.

Annual Address.

BY W. K. K. POTTER.

Before presenting these notes for the guidance of fellow

members of the Hawaiian Entomological Society in the Art of

lllnstrating and the various means whereby they may most

easily attain the end desired I wish to thank Mr. Fnllaway for

tlie public spirit he showed in assuming at a moment's notice

the duties of the Secretary, Captain H. T. Osborn, when the

latter was called to the Reserve Officers' Training Camp.

The methods used in reproducing photographs wash line

and i^encil drawings are very little understood by the average

num and it is with the idea of simplifying matters for the

engraver and the entomologist that these brief notes are writ-

ten.

We will first take up the production of a line drawing. A
line drawing is a drawing made with pen or brush, as distin-

guished from one made by washes of monochrome or sepia.

We will assunip that the specimen has been drawn in pencil

and the author wishes it reproduced as a figure or plate to

accompany his article for pnblication. The material required

:

Ross board, Winsor & Newton's Mandarin ink, a piece of blue

transfer paper that will give easily discernible blue lines when

traced, having been procured, we will proceed to produce a

drawing that will satisfy both illustrator and engraver. A'our
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drawing we take for granted has been made two or three

diameters larger than it is desired to appear as a finished plate.

The advantages of drawing larger than the size of the illustra-

tion required, is that it allows of a coarser line which is con-

ducive to blackness or density in the lines used. This is an

all-important matter. Drawings made the same size generally

have a lot of weak lines which are reproduced in the negative

as grey as distinguished from the clear glass of a black line.

The grey line in the engraver's parlance comes up ^'rotten"

and not giving sufficient resistance to the acid used in etching,

is etched away or lost and the engraving assumes a bald or

ragged apearance. Having carefully fastened your pencil

drawing by two or more corners to the Ross or Bristol board,

place vour transfer paper coated side down on the Ross l)oard

beneath the drawing, then take a tracing point and go over your

drawing line for line, raising your copy and transfer paper at

intervals to assure yourself that you have not missed any por-

tion of the drawing. When a complete tracing has been made
remove your ])encil sketch and cover your copy with the excep-

tion of the portion you wish to work on with a clean piece of

paper and proceed to put in your heaviest lines and portions of

solid black. Your lines should curve with the curvature of the

surface you are representing. Pits, protuberances and hollows

should be shown by careful drawing, trying at all times to keep

your lines open and free from any scratchiness and breaks. To
one not used to line, sti]iple is far simpler and may be used

to advantage. When your drawing is complete, your figures

numbered or lettered, carefully rub out your tracing lines with

stale bread or soft rubber, mark the reduction in blue pencil on

the margin clear of the drawing and it is ready for the en-

graver.

We will now follow the drawing in its course of reproduc-

tion. The engraver having satisfied himself of the reduction

r(Mpiii'('(I and focussed accurately takes a collodion plate and

immerses it in a silver bath, then inserts it into a dark slide or

])hite-cai'rier and exposes it by the aid of the electric light for
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a time kiuiwii lo he sutHciciil. 'i'lic plate is then carried to llie

(lark room and developed, lixed and washed, <lricd, coated with

a I'ldiluT solution and stn])t from the jilass, heiiia,- I hen tloate(l

on to a thick sheet of ])late i^lass with other nci;ati\-es and put

into a pi'iiitino;' frame with a j)iet'e of sensitized /.inc plate and

printed, after whi(di it is taken to the coatini;- I'ooni and a liuht

coatinii,- (d' etchinii' ink is apjdied 1)_\- means of a roller. This

c(»ats the whole of tlu' platt". The i)arts atiected bv the lii;lit,

the clear lin(>s in the n(»<2,'ative, are insoluhle. The })ai'ts not

affected are solnhle and when the plate is washed nnder the

fancet the soluble parts are washed away, leaving- your drawing-

reduced to scale on a background of bright zinc. The plate is

then dried and rosin is dusted on so as to strengthen the acid-

resisting etching ink. It is then given a light etch sufficient to

give a sharp line but of little depth. It is then further dusted

to protect the sides of the lines, heated so that the resin becomes

incorporated with the ettdiing ink and etched until sufficient

de})th is attained. It then goes to the router, who routs out all

the metal which is not wanted, and is ready fV»r the blocker,

who mounts it on a ty|)e-hig'h block of pear or apple wood, and

it is then ready for the press.

With vour wash drawing the method you use is distinctly

different. Your tones are secured by the depth of color a])])lied

and YOU assure texture by the fidelity of your drawing. The

material used is Bristol board, India ink or sepia and your

first wash will be of the same value and density as the lightest

]iortion of your drawing, ])utting in successive washes and

detail until the drawing is completer We will now follow the

wash drawing in its course thru the engraver's hands, who,

to reproduce it, has to inter]iose a Levy screen at a known dis-

tance in front of his wet ])late. These screens are ruled with

lines varving from ^O to 400 lines t(» the inch and ruled in

both directions. This when the negative is unule you will

find has broken up your drawing into thousands of small dots

and the whole of the drawing is covered—not only the ])arts

von have drawn but the white background as W(dl. This is
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then printed on copper in the manner ontlined for zinc phites,

using a sensitized enamel in place of etching ink and etched in

perchloride of iron. The plate is then bevelled and monnted

and made ready for the printer.

Just two methods have been briefly described and the others

are more or less similar. A pencil drawing is reproduced by

Fio'. 1. Fio-.

the halftone process, as is also photographs, drawings made

with Conti crayon or lithographic crayon on prepared boards,

having its surface specially prepared by rolling over an en-

graved cylinder, are reproduced without the aid of a Levy

screen. The plate reproduced gives in fig. 1 a line engTaving

of a pen and ink sketch, in fig. 2 a halftone of a wash

drawing, in fig. 3 a reproduction of a drawing on Ross's

stipple board, and in fig. 4 of a pencil sketch made on

Fig. 2. Fi"-. 4.
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Wliiitmairs paper and i-cprnducod hv halti(>ii(\ This will o'ive

voii some idea of the ])()ssibilities of each uielhod and iu con-

clusion it is advisable to state that black lines of o-,,od density,

photoo-raphs with a fair amount of contrast and wash drawing's

of accurate^ and forceful di-a\vini>- are desii-able from the (
n-

2;raver's as w(dl as the illustrator's point of view.

A New Genus of Pteroptricine Aphelininae (Hymenoptera).

BY 1). T. FULLAWAY.

In 1913 I characterized the genus Ptera'ptricJioides to re-

ceive a truly remarkable insect bred by jMr. Jacob Kotinsky

from a diaspine scale on a Bombay mango (Leucaspis indlca ().

Since then I have found other specimens of the same insect,

bred from MovganeUa, loiigispina, among which the male sex

is represented, and as the original description was based on a

slide mount and 1 now have abundant fresh as well as pre-

served material, I am able to add to its accuracy and complete-

ness.

The head is transverse and the lower part, below the eyes, is strongly

chitinized and protuberant. The lateral ocelli are separated from the

margin of the eye by a space nearly as wide as their diameter. The
antennae in both sexes are flattened outwardly. In the male the ist and

3rd funicle joints and the three joints of the club are subequal, each a

little longer than the pedicel and each fluted. The 2nd funicle joint is

transverse, its length only one-third its width. The .scutellum is short

and wide and the posterior margin is rounded. The marginal vein is

very much thickened and there is no postmarginal or stigmal.

In life P. perkinsi is black, the head (mostly) and a semicircular band

on tlie thorax following the parapsidal grooves to and including the

tegulae and the posterior margin of the mosonotum brown, scutellum

lemon yellow, antennae and legs brown to fuscous.

The species referred at the same time to Pieroptrlrlioides

and supposedly bred from Asierolecaniiim pustidans and Hoir-

ardia hiclavis, has since been recovered abundantly from the

latter scale but not from the former, which I l)elieve to be an

erroneous record. It differs to such an extent from P. perl- nisi

Proc. Haw. Ent. Soc, III, Xo. 5, April, 1918.
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that the two cannot be included in the same genus, and I there-

fore propose a new genus for it, characterized as follows:

PSEITDOPTEROPTRIX gCU. UOV.

Belongs in the same category as Ptcroptrix and Ptcroptrichoidcs but

wing and antennal characteristics essentially different. Short and stout,

head transverse and widely impressed between the eyes, antennae attached
just above the mouth, 8-jointed, scape slender, fusiform, nearly reaching
vertex, flagellum stouter, pedicel obconic, less than one-half scape, 3-

jointed funicle about twice the length of the pedicel, the two first joints

short and narrow, almost moniliform, the 3rd wide and longer, of equal

width with club, which is 3-jointed and about as long as funicle and
pedicel together, flattened and fluted, the ultimate joint thin and pointed.

Eyes fairly small and hairy, cheeks almost as long, ocelli forming an
isosceles triangle, the anterior angle of which is obtuse, lateral members
about twice their diameter from eye margin. Thorax rather flat, prono-
tum inconspicuous, mesonotum full and rounded, parapsidal grooves dis-

tinct, scutellum broad and rounded behind. Abdomen short and rounded
behind, the ovipositor only slightly exserted, a fascia of long hairs com-
ing from anterior lateral angle of ultimate segment. Wings with discal

ciliation complete (except at very base and at apex of stigmal vein) and
rather closely set, marginal ciliation short, longest on posterior margin
outwardly, inwardly the margin is plainly chitinized, marginal vein short-

er than submarginal and greatly thickened, the submarginal also at ex.

tremity and the short stigmal of equal width, the latter curved, no post-

marginal.

P. imitatrix n. sp.

Black, legs and antennae pallid, scutellum lemon yellow often with a

greenish or bluish tinge. Length .8 mm., antennae .35 mm., wing .5

mm. long, .2 mm. wide.

There is also a slide mount of this species nuirked "'ex

Aspidiotiis rapax".
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Notes on the Bruchidae and Their Parasites in the

Hawaiian Islands.

BY JOIIX COLUURN I'.KIDWKLL.

Gcograpliieul.

The BrucJiidae constitute one of the smaller families of Co-

leoptera, about 700 species being listed in the most recent cat-

alog-ne, that of Pic (Coleopterornm Catalogus, pars. 55, 1913).

In this work thej are arranged in thirteen gcniera of which

Bruchuj^ alone is cosmopolitan in the sense that it extends into

all the nuijor zoogeographical regions. However, when this poly-

morphic genus is dismembered into its constituents it will

doubtless be found that none of these are so widely distributed.

Of the other genera SpermopJiagus and Paclnjnwrus (^=Caryo-

borus auet.) are Avidely distributed but do not extend into the

Australian region if we include New Caledonia in the Indo-

Malayan region where it belongs entomologically. Psendopa-

cliijmerus Pic (=Pachymei-us auct.) has its metropolis in the

ISTeotropical and extends into the Ethiopian and Palaearctic.

Canjmeaopon occurs in the Indo-Malayan and Ethiopian re-

gions. The remaining genera are known from a single region

;

Piliaehu>t, Pi/gohi'uchus. and Kytorvhlmis from the Palaearctic;

Pygiopacli yinerus, PJielomerus, Inipressohruchus, Megalorhipls,

from the Neotropical; Diegohruchus from the Ethiopian; no

peculiar genera occur in the Indo-Malayan, the Australian, or

the JSTearctic regions. The jSTeotropical region has the greatest

number of recorded species with about 300 ; next comes the

Palaearctic with al)out 200; the Ethiopian and Nearctic have

each about a hundred species known but when the African spe-

cies are as well known as the North American they will doubt-

less approach the numbers of the Palaearctic; from the Indo-

Malayan only about 50 species are recorded and from the Aus-

tralian only about 10 ; none are known to occur in the Polyne-

sian Islands or in New Zealand excepting those introduced

through commerce.
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Brucliidae Recent IinniigTants Into Hawaii.

No species of Brucliidae are then members of endemic fau-

na of the Hawaiian Islands but at least eight species belonging

to three genera have already become established here and sev-

eral have been intercepted in quarantine inspection.

The following species have previously been reported as oc-

curring in the Hawaiian Islands : Brachus ohtectus Say, the

common bean weevil; Briichus chinensis Linne, the cowpea

weevil; BrucJius quadrlmacidatiis Fabricius, the four-spotted

bean weevil; Bruchit.s pr-osopis Leconte, the mesquite or alga-

roba weevil ; Caryohorus gonagra Fabricius, the tamarind wee-

vil. To these may now be added (1) Brucltiis pruiiiinits Horn;

(2) an undetermined BrucJius of the group of B. chinensis and

B. quadriniaculatus closely related to Bniclius ornatus Bohe-

man which may for convenience be termed the Dolichos weevil

;

and (3) a small Spcrmopliagus or Zabrotes, as yet undeter-

mined but perhaps identical with Spcrmophagus (Zabroles)

pectoralis Sharp. Aside from these BrucJius pisorum Linne

and B. rufimanus Boheman occur commonly in imported peas

(Pisum saiiviim) and broad or horse beans (Vicia faha) re-

spectively.*

Table of Hawaiian Brucliidae.

The recogTiition of these species may perhaps be facilitated

by the following table:

1. Hind femora slender, without teeth of any kind, hind

tibiae with weak spinules within and tw^o stout movable

spines at the apex. A small, compact species, the female

with two W'hitish transverse spots of pubescence on the

sides of the elytra near the middle Zahrotes.

* In discussing these species I have preferred, in the ahsence of any
general acceptance of any one set of proposed emendations of the nomen-
clature of the species and genera and lacking the necessary time or

literature to arrive at independent conclusions, to use the terms in gen-

eral use. At the same time I fully recognize the desirability of separat-

ing the natural genera confused under the old genus Bruchus and also

the necessity of basing coleopterous nomenclature on the law of priority.
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Hind femora thickened, with one tooth or more beneath

near the apex 2.

Hind femora strongly s\volk>n, with several teeth l)eneath.

.V large, rather elongate species, reddish brown tlirongh-

ont Caryohorii.s cjonagra.

Hind femora less swollen, with one or two teeth and some-

times two denticles 3.

Hind femora with one tooth withont and one within 4.

Hind femora with one tooth, with or without denticles.... 6.

Form compact, posterior middle lobe of pronotnm clothed

with snowy-white pubescence, antennae of male pectinate

_ Bruchus cliinensis

Form more slender, pubescence of middle lobe dull, anten-

nae of male serrate 5.

Smaller, pronotnm and elytra more sparsely pubescent, in-

tegument of elytra dark along the lateral and hind margins

usually expanded in the female into a dark semicircular

spot, integument of pronotnm largely dark, pygidium of

female with large, distinctly separated, lateral, integu-

mentary dark spots, outer subapical to(3th of hind femora

acute Bruchus quadrimaculatus

Larger, pronotum and elytra more densely pubescent, pro-

notum and elytra reddish, narrowly crescentic dark integu-

mentary spot on the sides of the elytra, pygidium of female

reddish wath a dark narrowdy divided subapical cloudv

spot, outer subapical tooth of hind femora blunt

Dolichos weevil

Pronotum with a blunt obsolescent tooth on either side

near the middle, hind femora with a single tooth... 7.

Pronotum with the sides evenly rounded, hind femora

with one tooth, with or without two denticles. 8.

Hind femora acutely toothed, pronotum broader, pygidium

with two definite dark spots Bruchus pisorum

Hind femora obtusely or obsoletely toothed, pronotum nar-

rower, dark spots of pygidium absent or poorly defined....

Bruchus rufimanus
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8. Hind femora with one tooth and no denticles. A small,
j

compact species, entirely leaden gray above
I

Bruchus pruiiiinus
\

9. Hind femora with one tooth and two denticles beyond the
i

tooth. Larger, more elongate species, more or less mottled r

or marked above 9.
,

9, Elytra reddish, hind femora entirely reddish, pygidiinn

more nearly horizontal, sides of three ventral segments

visible from above Bruchus prosopis

Elytra dark, hind femora dark above, pygidium more

nearly vertical, no ventral segments visible from above

Bruchus ohtecius

Bruclius pruininus. .1

Bruchiis pruininus was taken in August, 1917, while sweep- \

ing beneath a clump of the bushes of Leucaena glauca, locally

known as false koa or koa haole, from a fancied resemblance

to the leaf-bearing shoots or young trees of Acacia hoa. The

plant was investigated as a host plant and B. pruininus has

since been bred in large numbers from its seeds, both those

naturally infested and those with eggs deposited on them by

the beetles in captivity.

The pods of Leucaena are flat, about six inches long by a

half inch broad, and contain about a dozen rich brown flat

ovate seeds. They are produced in great abundance and hang

in clusters upon the bushes for some time after they have

ripened and turned brown. Then they split apart from the

edges in the middle and thus the seeds are exposed for a little

while before they drop to the ground and during this period

a few of the eggs are deposited on them. Apparently most of

them are, however, laid after the seeds have dropped. I have

seen no signs of any eggs being laid upon the pods of this plant

or on those of any other of its host plants. In one instance the

eggs of this species were found deposited upon the seeds of

indigo. {Indigifera anil) and subsequently some undersized

adults emerged. The pods of the indigo are small and curved

J :

I
hill
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and remain attached to the plant for lona; periods after they

have split open and -exposed the little blackish seeds but little

larger than a fidl-sizcnl adnlt B. prulnlnus. I have also fonnd

it attacking the seeds of Sesbania sesban in the open, in this

plant the pods are long and slender and hang for a long time

upon the tree, in time splitting open on one side so as to permit

'oviposition upon the seeds, though the opening is so nari'ow as

to cause one to wonder how the beetle is able to reach them.

The adults from these seeds are also somewhat under-sized.

From less than a pint of these seeds I secured more than a

thousand seeds upon which eggs had been laid, and a large

'part of these later produced beetles. It has been recorded

from California as breeding in the seeds of the desert iron

wood (Olneya tesota), from black locust (Robinia pseudaca-

cia) and from some of the introduced species of Acacia.

In confinement I have induced Bnichus pruininus to ovi-

posit upon 44 species of seeds, as may be seen in the table

presented further on in this paper. Of these Glycine hispida,

Aracliis hypogaca, Prosopis juliflora. Cassia fistula, C. nodosa,-

Desmodium uncinatum, Albizzia saponaria, Desmanthus vlr-

gaius, Acacia koa, and Caesalpinia pulcherrima can serve as

larval food and from them adults have been bred. It is hardly

to be expected that any of these excepting perhaps Desmanthus

and Albizzia saponaria will be found infested naturally.

Bruchns pruininus is easily reared in captivity, the adults

mating immediately after emergence, the females ovipositing

in about three days. The adults in nature visit the flowers of

the host plants and feed upon the pollen. On the heads of

Leucaena they soon work their way down among the stamens

and remain for some time. In captivity they readily feed

upon nectar, sugar and water, or honey, and if fed will live

for a number of days, I should judge that they may live for

a month or more. Feeding need not precede oviposition though

apparently it does normally.

In mating the hind tibiae of the male are bent beneath the

abdomen of the female, wdiile the front and middle legs keep
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up a tickling" movement on the edges of the elytra and abdomen

of the female, which responds with occasional slow kicking

movements of her hind legs against the sternum of the male,

which tends to dislodge him from his position.

The eggs of Bruclius pruininus are of a type common

among Bruchid eggs broadly ovate and flattened by the glue-

like substance which cements them to the seed, entirely cover-

ing the egg and affording after hardening a strong support

from which the first-stage larva works in penetrating the

tough seedcoat. As will be seen in a later discussion the

female exercises but little discrimination in oviposition with

regard to the fitness of the seed for larval food. Several eggs

may be laid upon a single seed but the seed of Leiicaena can

supply nourishment for only about three larvae. A single

larva can develop in an indigo or sesban seed, while in cap-

tivity several large individuals can be bred from a single 1;er-

nel of a peanut.

None of the plants in which Bruclius 'priiininus breeds in

the Islands is of any particular economic value at present and

all are so free-seeding that it plays very little part in checking

their spread. Whether it will continue to breed in stored

seeds indefinitely remains to be seen. It is easy enough

by securing unopened pods to keep seed free from infestation.

It is impossible to say with any certainty when Bruclius

pi-uininus made its way into the Islands but the method of its

coming is indicated by some notes accompanying some speci-

mens of the species contained in the entomological collections

of the Hawaii Agricultural Experiment Station. They were

taken by Mr. Van Dine from a package of seeds of Acacia

mollissima purchased from the Cox Seed Company, San Fran-

cisco, Cal., in 1904. This note by Van Dine under the head

of Insect Enemies of the black wattle (Acacia d-ecarrens) ap-

pears to refer to this insect, "An undescribed species of weevil

{Bruchus) was taken from seeds purchased in San Francisco.

It was presumably introduced into California from Australia

or South Africa." There can be little doubt, however, of its

i
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identity with B. pniiuiitus, with tho description of which it

agrees. The insect is apparently extending its range in Cali-

fornia since I have seen s])eciniens taken by Mr. Swezey at

Chico, wliih" all Ihe earlier records were from Southern (Cali-

fornia. Its establishment in the llaw^aiian Islands was not,

however, probably due to this particular shipment of seed,

since this was probably fumigated at once, as is the custom

there. It ninst, how^ever, have been established from similar

shipments about that time or earlier, since I am informed

by ]\[r. David Haughs, plantings of Acacia nioUlssiiiia and

A. decurren.'^' have practically ceased since that time because

these trees have not proved adaptable to Hawaiian conditions.

Bruchus 'pruininus has been fonnd generally distributed

wherever looked for in the warmer coastal belt of Oahn and

lias been taken by Mr. Swezey in similar localities on ^Mani.

The Dolichos Weevil.

Mr. Swezey bred the Dolichos weevil in 1008 from the

beans of a white variety of Dolichos lahlah escaped from culti-

vation, and called my attention to it and to its peculiar method

of oviposition upon the pods of its host-plant. The eggs are

laid upon the pods often while still quite green in masses of

from three to six and are attached to each other and to the pod

by means of a glue-like substance extruded by the female, as

are the single eggs of B. pndni)ius and many other s])ecies.

The larvae from an egg mass enter a single bean and develop

there, practically destroying it during their development. Upon

emerging from the bean the adults pair immediately and eggs

are laid wathin 24 hours. These eggs instead of being laid in

es'2: masses are scattered singlv over the surface of the other

beans of the pod, several upon each bean. From 133 beans

of a dark variety of Dolichos lahlah naturally infested in the

pods in the field, 503 weevils emerged or an average of 4.23

weevils. From 296 beans of a white-seeded variety also ap-

parently naturally infested, 1286 adults were produced or 4.34:

per bean. The greatest number of adults for any one bean
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was 14 and the greatest number of adults were produced from

beans developing 4 and 5 adults in the first lot and from

those developing 5 adults in the second. The adults emerge

from the pod by cutting circular openings similar to those

made in emerging from the bean.

The Dolichos weevil apparently breeds commonly here only

in Dolichos lahlah, though I have found the eggs on the pods

of the lima bean {Phaseolus lunatus) and have bred one dimin-

ntive individual from a lima bean apparently naturally in-

fested. In captivity I have succeeded in. breeding it from the

pigeon pea, cowpea, soy bean, chick pea, adsuki bean, broad

bean, mung bean and common pea. Repeated experiments

failed to induce it to breed in common beans.

The Dolichos weevil is rather short-lived in confinement

and I doubt if it will succeed in maintaining itself in storage

though I have bred it from old cowpeas and Dolichos beans in

which the cotyledons were very tough and hard. My breedings

gave from 40 to 55 days as the period required for its

development from egg to adult during the cooler part of the

year in Honolulu.

Dolichos lahlah, locally known as the papapa l)ean, is used

to some extent as food, but the weevil would seriously interfere

with its further use since the weevil is generally distributed

and abundant. Dr. H. L. Lyon, who has been studying the va-

rieties of Dolichos, tells me that it has often prevented his se-

curing satisfactory seed. In examining some of his samples of

seeds gro^\Ti by him it is interesting to note that all varieties

grown except one known as Dolichos sudanensis were attacked

by this weevil. What were said to be samples of the original

stocks of seed secured from a seed company in Philadelphia

and from a German firm were infested, apparently having been

infested at the time they were brought into the Islands. These

shipments were long subsequent to the establishment of the

weevil as shown by Mr, Swezey's breeding it in 1908.

The species appears closely related to Bruclius quadrintaca-
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Idtus iiiul is probably, like tluit species. Oriental, or possibly,

African, like its host-plant.

Bruchus ohlertm in Hawaii.

Bnirlnts ohtcdus was reported by Van Dine in 1904 as

bred from stored beans from Kanai and lias been frequently

bred since then from beans purchased in stores in Honolulu

but there has always been some uncertainly as to the source of

the material from which they had been bred and in conse-

tpience some uncertainty as to its status here. I have seen

abundant material bred from beans grown in Honolulu and

from the island of Maui. oSTo doubt remains as to its estab-

lishment and its presence in such al)undance as to form a

serious problem in the local production of beans. Its presence

necessitates the fumigation of all of the large crop produced on

Maui. While the data at hand do not indicate the time re-

quired for development there can be no doTd)t that from eight

to ten generations may be produced in a year and that breed-

ing is continuous here in stored beans infested while in the

field.

Lima beans and tepary beans may be readily infested ex-

perimentally and the former have been found appreciably

injured in the field. It is curious that the individuals develop-

ing at the expense of linni beans are much smaller than those

from either common or tepary beans. This is also true of the

individuals of Bruchus qiiadrimaculatus and the Dolichos

weevil bred from the same host. I have so far been unable to

rear the bean weevil from other beans and peas, though my

experiments are as yet inconclusive.

From 187 beans of three different varieties including red

kidney and bayou, the third of a similar size, all naturally

infested in the field, 370 weevils emerged or a little less than

2 per bean. Of these 115 emerged from l)eans which produced

only a single beetle.
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Bruclius ckineusis in Hawaii.

This species has been recorded elsewhere as breeding in

seeds of Pliaseolns radiatus (=articidatLis), Pliaseolus mun-

goy P. vulgaris, Cajanus itidiciis, Pisum sativum, Ervmn lens,

Cicer arietinimi, Doliclios lablab. Glycine hispida, Vigna chi-

nensis, and indefinitely from beans. It is common here, attack-

ing' pigeon peas in the field, the eggs being laid either npon the

nnbroken pod or if the pod has cracked open, as is common

when the ripe pods have remained for some time on the

bnshes, npon the peas. When the eggs have been laid upon the

pod and adults have bred out from the peas, thej mate and

oviposit before cutting their way out of the pod. Oviposition

takes place within a few hours after emergence and mating,

often within a few minutes.

Experimentally I have been able to secure oviposition

upon 40 species of leguminous seeds and adults have been

bred from Pliaseolus articulatus, P. aureus,. Vigna chinensis,

Cajanus indicus. Glycine hispida, Cicer arietiiium, Vicia faba,

and Pisum sativum. Tlepeated experiments have failed to

secure breeding in common beans, lima beans, tepary beans.

Bruclius chinensis has the shortest life cycle of any of the

species studied, adults often emerging during the winter sea-

son here in 29 days from oviposition.

In storage B. chinensis does not seem to be able to hold its

own in competition with B. quadrimacidatus though why this

should be true is not apparent since in the only experiment

made when adsuki beans were placed with large numbers of

adults of both species B. chinensis emerged in large numbers

from the infested beans in due time.

Bruclius quadrimaculatus.

This species has been met with here on\j as a stored bean

and pea weevil, in no case so far has it been found depositing

its eggs upon the pods of its host-plants in the field. In one

instance the pods of pigeon peas were picked from the inime-
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diate vicinity of a building- in wliieli the adults were cnieriiing

in lai-o-c numbers from the stored pigeon peas and cowpeas but

only B. chinensis emerged fi'om the peas. In Korth America it

readily attacks its hosts in the field but in India this tendency

to limit its attacks to stored seeds has been noted.

The species is recorded as breeding in cowpeas and ])eas.

I have bred it experimentally from l^liaseolus liuuihis. I', nrlir-

rilatus. P. aureus,. P. acutifoUus, Vigna ckinensu, Vigna lutea,

Cajanus indicus, Dolichos lahlah, D. siulanensis, Glyrine hispi-

da, Cicer arietinum, Vicia faha, and Pimm satiniin.

It requires from 40 to 50 days to complete its transforma-

tions during the winter season in Honolulu. Mating and

oviposition take place shortly after emergence from the seed.

Bmelius prosopis.

This species was originally described from the Colorad(^

Desert of California but is now known also from South Amcn--

ica and may well have reached us from there. In California,

Arizona and Texas it is known to breed in the seeds of Pro-

sopis glandulosa and vehdina, mesquite, and P. pubesccns.- the

screw bean. It has been known for many years in Hawaii as

a serious enemy of the algaroba or kiawe, Prosopis jnhflora.

Mr. Fullaway records breeding it from pigeon peas, but this

has not come under my observation.

Adults of Bruchus prosopis confined in tubes feed readily

on sugar and water and upon the syrupy fluid in the pods of its

host-plant, but I was for a long time unable to secure normal

oviposition. Several scattered eggs were seen which later

disappeared, laid at random without cement to attach them.

One w^as placed in a crevice in the hilum of a velvet bean and

another under a flap of the cuticle on a Prosopis pod. The

habits of the closely related bean bruchus suggested that it

might perhaps oviposit in crevices, but the account given by

Mr. Fullaway in the Hawaii Ag. Exp. Sta. Kept, for 1912 had

led me to expect an egg cemented to the surface of the pod.

However, failing to secure such oviposition and failing to find
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any differences among the brnchid eggs deposited on tlie surface

of the Prosopis pods, some of the pods were examined for

openings and in the syrupy pulp of the pods were found some

eggs resemhhiig those of B. ohtectus, eight or ten in a phice

which had been deposited through accidental openings through

the cuticle and fibrous layer of the pod. Upon placing pods of

Prosopis, in which similar holes had been made, with several

individuals of B. prosopis among which w^ere known to be

females ready for oviposition, within fifteen minutes three

females were observed with their ovipositors inserted through

the artificial openings and eggs similar to those previously

observed were found there. Accidental openings for oviposi-

tion can hardly ever fail to occur in sufficient numbers on

account of the suspension of the pods on the spinose tree and

their consequent swinging about in the wind against the

branches and spines. Much breakage and penetration of the

skin must also take place in falling. The cuticle also tends to

flake away when the pod is ripe, giving the female a chance

to oviposit under flaps of cuticle, and eggs are sometimes

placed there.

Spermophagus sp.

Among some beans assembled by Director Westgate of

the Hawaii Agricultural Experiment Station for some ex-

perimental work on the prevention of Bruchus injury were

some lots purchased in the open market. A bruchid bred

from these was found to be a species of Spermophagus not

hitherto observed here. It is a smaller species than the

American bean-weevil and shorter and more compact. In

the female there is visible to the naked eye a transverse whitish

spot on each elytron near the middle, while the male appears

uniformly gray above. The body is black and the antennae

slender in both sexes, about three-fourths as long as the head

and body together and black except for the two basal joints,

which are rufous. Examination of beans grown on the Station

grounds showed that they too were infested by the same weevil.
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Several varieties showed infestation, among them Maui calico,

the Maui red, and small white navy heans. All those exam-

ined which showed infestation had been oviposited upon while

in storage, as was to be seen from the presence of the eggs

upon them. In most cases several eggs, from five to ten, and

in one case as many as twenty-four, may be laid on a single

bean. The eggs are cemented to the bean, much flattened,

and nearly circular in outline. As many as l.'> adults have

been bred from a single mottled bean 10|lG by 5|l6 in. in

length and breadth, and six from a small white bean only 5] 16

by 3 1 16 in. Examination of 102 mottled beans naturally in-

fested gave an average of 4.7T beetles emerging from each bean.

The species is speedily destructive to the beans, more so than

Briichus ohtedus. Mr. Cowan, who had noticed this species

as different from the connnon bean-weevil, observed it first dur-

ing 1917.

If, as I have supposed it may be, this species is the species

called the Mexican bean weevil by Chittenden, Sperniopharjus

(Zabrotes) pectoraJis Sharp, it has previously been bred from

beans and cowpeas. I have been able to breed it experimentally

from Pliaseolus vulgaris, P. lunatus, P. articulatus, P. acuti-

folius, Vigna cliinensis, Cajanus indic^is, Glycine liispida, Cicer

arietinum, and Pisum sativum.

Caryohorus gonagra.

This weevil breeds in the seeds of several trees and shrubs,

among them Tamarindus indicus. Cassia nodosa, Cassia fistula.

Cassia grandis, Acacia farnesiana, Prosopis juliflora, Bauhinia

tomentosa, Bauhinia monandra, and Caesalpima pulcheri'ima.

The eggs are laid indiscriminately on the pods of its host-

plants, sometimes also on the seeds and frequently in other

places where the larva has no chance whatever of finding food.

It is remarkable that the neAvly hatched larva can find its

way through the dense tissues of the pods and the hard seed

coats unless it finds some food in the material penetrated.

The larval stage passed within the seed resembles a Brucliiis
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larva with functional legs. The final stage is dull reddish, the

integument is finely pubescent, and there are six short func-

tional legs. If a single seed is insufficient to nourish the larva

it can enter and feed upon others. When the larva is full fed

the seed is usually too small to form a comfortable pupal cell

and it emerges part way or entirely from it and prepares for

the emergence of the adult by scraping away a circular patch

on the pod until only a thin membrane remains, and spins an

oval cocoon of a coarse, silk-like substance usually attaching

the scrapings produced in making preparations for emer-

gence to the edges of the opening in the seed and spinning the

cocoon partly within the seed.

Bruchid Parasites in Hawaii

Uscana scmifum ipennis.*

At the time of my arrival in the Islands in 1913 Caryo-

horus gonagra was one of the most abundant insects coming to

light l)ut its numbers have become much less, probably on

account of the accidental introduction of the Trichogrammatid

egg parasite TJscand semifumipennis. This has been supposed

to have been introduced from Texas in 1909-10 in some work

done by Mr. Fullaway in co-operation with the Federal

Bureau of Entomology, but this need not be the case, since it

can hardl}^ reach the concealed eggs of B. prosopis. It is quite

likely that it entered with some other Bruchid such as Bruclius

chinensis or some species which has not become established and

from our experience with larger and more conspicuous species

it could have been present for a long time without attracting

attention. It was first discovered by Mr. Fullaway in the

latter part of 1910 and by 1912 he found it parasitizing

about 25% of the eggs of Caryohoi-us gonagra on the pods of

Prosopis jidiflora. At the present time it seems to be even

more effective since the examination of about six hundred eggs

in two lots from different parts of Honolulu of similar material

* Girault, Trans. Am. Ent. Soc, t;-, p. 23, igii.
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has shown a parasitization of alxmt 1)0%. I have found it

attacking also the egg's of Jiriicliiis pnitnlnus. />. clilncnsis,

and the Dolichos weevil and it will probably attack any of the

species depositing their eggs on the surface of pods and seeds

in the field. This species mnst be considered a most valuable

addition to (he parasitic fauna of the Island, particularly since

it seems to be the only known egg parasite of Jinicliit/ae.

Hetevospilns prosopulis.

In the same sweepings which contained the Jiniclnis pnn-

jiiinis were found individuals of an nnfamiliar Braconid which

was later bred from B. pruininus. It was then recognized l)y

Mr. Fnllaway as a species of Hcterospilus introduced by him

in tlie work before referred to. In the Animal Eeport of the

Hawaii Agr. Expt. Sta. for 1010 he says, nnder the licad of

algaroba w^eevil parasites, ''At the beginning of the year ship-

ments of bean weevil parasites were received through the co-

operation of the Bureau of Entomology. * - '^^ Later a search

was made to find if they had become established but this could

not be demonstrated except in the case of the minute egg

parasite. * ^^ * All attempts to breed the parasites in confine-

ment failed. * * - On advice only Iletcrospilus Avas released

and in all 2303 were liberated. * * * The parasites were mostly

liberated on the gi'onnds of the experiment station. One lot

of 250 specimens was released on the Alexander & Baldwin

plantation at Pnnnene, Mani, another lot of 200 on the Isen-

berg ranch at Waialae, Oahu, and anotlier of 100 on the Molo-

kai ranch near Kannakakai."

This species was described in 1011 by Viereck (Proc. IT.

S. Xat. Mns. 38:381) as HeterospUus prosopidis from Texas

and Lonisiana and Cnshman (Jonrn. Econ. Ent. 11 :480-500)

records it as a parasite there of Bruchus prosopis bred from

Prosopis piihescens,Bnicliiis exigums breeding in seeds of Amor-

plia fruticosa, Bruchus ochraceiis breeding in the two-seeded

pods of a species of Vicia, Bruchus sallei breeding in pods of

Gleditsia tnacanthos and Bruchus hisignatus bred from Acuan
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iUinoensis. I have bred it in Honolulu during 1917 from

Briichus prosopis in the pods of Prosopis juliflora, from the

dolichos weevil in the beans of Doliclws Jahlah within the pods,,

from Bruchus pruininus in the seeds of Leucaena glaura on

the ground, and from BriicJius chlnensis in pigeon peas.

It has not been observed in the Islands before since its in-

troduction, but it may now be found quite commonly beneath

the Leucaena bushes or bred in numbers from its various hosts.

The adults mate readily in captivity with but little pre-

liminary courtship and the females oviposit readily in captivity

in the seeds of Leucaena , in the pods of Dolichos and in vari-

ous bruchus-infested seeds of legumes. The female is perhaps

attracted by the movements of the bruchus larva as it prepares

for pupation, oviposition taking place when the larva is full-

gTo^^n the eg,g frequently failing to hatch before the bruchus

larva has transformed Heterospilus then developing at the-

expense of the bruchus pupa. The egg is spindle-shaped; the

poles are slightly different in form ; and attachment is by one

end and is slightly ol)lique to the perpendicular; the egg may
be fixed on almost any part of the bruchus larva.

The species having been introduced as parasite of Bruchus-

prosopis and not proving in ^Iv. Fullaway's hands easy to

breed in that host in captivity, it has been interesting to learn

the conditions under which it oviposits in the pods of Pro-

sopis. The structure of the Prosopis pod as it drops from the

tree would seem to prevent oviposition on account of the mod-

erately short ovipositor of Hete^^ospilus. The ripe pods of Pro-

sopis juliflora in the Islands may be from five to seven or eight

inches in length, a half inch in width, and about five-eights

of an inch in thickness, about an eighth of an inch of material

intervening between the seed and the surface of the pod. The

outer layer of the pod is made up of a thin, firm cuticle sup-

ported by a very thin fibrous layer; this layer is separated

from the inner layer of the pod by a soft pithy substance

filled with a syrupy fluid; around each seed a firm woody

layer forms a separate envelope within which the seed rests
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loosrlv. Bruclui-^ proxopls oviposits in the pod while on the

ii'ce or after it has faUeii l<» thi' i^i-oiind and ihc' hirva on

hatehiiiu bores its wav throtti>,h the woody eiivcdope and into

the seech Tpoii reaehiiig full i>Towlh it has consmued I he eon-

tents of the seed and has orown so hu'a,'e, ordinarily, as to make

the seed loo small for a eomforlaMe ])Upal ehandier. ll then

e;ils iis way thron,i;h a hole in the seedcoat, gnaws away a part

of the woody eiiveloix', marks ont a eirelo there almost ent

awav so as to ])ermit the emerging adtdt to foree its way out

of the i)od easily, and attaches the seed coat and the debris to

the envelop to form a pnpal elunnber. It is at this time that

the Ilcicroapilus ovipwsits in the pod and by this time in the

moister ])arts of Ihmolnln the pod lying on the gronnd has been

wet by the rain, the syrti])y tinid and pithy substanee have fer-

mented and disa])peared. and the thickness intervening be-

tween the larva and the onter windd has been nnlnced to no

more than a sixteenth of an inch, which permits oviposition.

Where there is less rainfall the fermentation may not take

l)laee and this does not interfere in tlie least with the emer-

gence of the l)rnchns but I have not as yet fonnd the Ilcfevo-

sjiihis breeding in snch places. The thin mend)ranons pods

and thin seed coat of Dolirlios and the seed coat of Lucaenn

thinned for the emergence of the adnlt present no particnlar

mechanical obstacles to oviposition.

The ]iosition assnmed by the female in oviposition is with

the legs widely separated and the abdomen slightly bent down.

The sheaths of the ovipositor are nsed to stiffen and gnide the

ovipositor during the act of penetrating the pod or seed, and

during the act of oviposition and while removing the ovipositor

ai'e moved slowly u]i and down. The sheath bases and oviposi-

tor base are rather widely separated and while the ovipositor

is inserted the thicker terminal parts of the sheaths grasp the

ovii)ositor longitudinally and the slender basal portion of the

sheaths are sliar])ly l)ent to form a sort of support for it. I

have been miable to distinguish the actual passage of the egg

along the ovi})ositor or to observe an actual stinging of the
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bruchiis larva thougli it probably takes place. In captivity I

have succeeded in getting the Heterospilus to oviposit in the

cocoon of Caryohorus gonagra though as yet I cannot say if it

will develop at its expense. I have not found it attacking it in

nature. Doubtless it will be found parasitizing the other spe-

cies of Bruchus whenever favorable conditions offer in the

field.

I have been able to distinguish three larval stages in

Heterospilus and there are doubtless one or two intermediate

ones not observed. The first resembles in a general way the

first larval stage of the Opiine Braconids, as observed by Mr.

Pemberton, though the head is, perhaps, somewhat less chitin-

ized. The second stage is fusiform and somewhat flattened

and the head is without mandibles. It is migratory and so far

as I have been able to learn usually locates itself in a dorsal

position on its host, in the cases observed upon the thorax.

The final larva is of the usual cruciform ty^DC with mandibles

and feebly chitinized head. The full-grown larva spins an

elliptical brownish white silken cocoon within the pupal cham-

ber of the bruchus host and the adult emerges from the seed

or pod of the host plant through a circular emergence hole

somewhat smaller than that of the Innichus

Heterospilus prosopidis is quite variable in size according

to the size of its host. Those from Bruchus prosopis, the

largest of its local hosts, being much larger than those from the

little Bruchus pruminus.

On account of the brief period in the life of its hosts in

which it can attack them, only a small proportion are parasit-

ized, certainly not more than 10-15%. It would seem there-

fore to be of but minor importance in the control of Bruchids.

I should not expect it to attack Bruchids in stored peas and

beans.

A l\ew Scleroderma Attacking Bruchidae.

Early in N^ovember, 1917, while examining old pods of

Prosopis jidiflora on John Ena road, Waikiki, I found a fe-

male Scleroderma which, however, escaped before I could exam-
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iiie it cavefully. On November 23, while examiiiiiig pods of

Acacia farnesiaiia infested bj Caryohorus gonagra along the

J)iaiii()ii(l Head road on the southeastern side of Diamond

Head, 1 fonnd several females of the same species without

being able to note anj indication of host i-elations. Since all

of onr species hitherto found in the mountains under condi-

tions indicating their endemicity so far as their host relations

are known have been parasitic upon various lepidopterous

larvae, it seemed possible this species might be connected with

the kin tortricid {Cryptoplilebia illepida). How^ever when a

lai'va of this species had been found and placed with the Sclero-

derma no interest whatever was shown. On further search, a

cocoon of Caryohorus gonagra was fonnd containing the Caryo-

horus larva, a female Scleroderma, and three hymenopterons

larvae. After this, two Caryohorus cocoons were fonnd each con-

taining remains of the Caryohorus larva, a female Scleroderma,

and a compactly massed clnster of brownish, elliptical, hymen-

opterons cocoons, p(>rhaps a dozen in a clnster. From one of

these, sixteen days later, the first female Scleroderma emerged.

Several of the Sclerodcnua were placed with the cocoons of

Caryohorus and the pupal chambers of Bruclius prosopis and

they inunediately became interested in affecting their entrance

into them by tearing away the wall with their mandibles.

One cocoon of Caryohorus opened sixteen days later contained

the Caryohorus larva, the female Scleroderma,, and eight thick

elliptical eggs, very large in proportion to the Scleroderma and

scattered about indiscriminately in the cocoon.

This finding of the female Scleroderma remaining within the

cocoons, not only until the eggs are laid but afterward until the

larvae have hatched and become full fed and pupated, is of con-

siderable interest and has also been observed in connection wdth

the endemic species. There would seem to be some approach

to maternal care of the larva. Tt may, however, be due merely

to the slow maturing of the eggs.

In 1909, Mr, Swezey took the same Scleroderma upon a

Cycad stem at Lihue, Kauai, and there are specimens of ap-
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parentlv the same species in the collection of the Board of

xVgricnltnro and Forestry taken bv Mr. Ehrhorn in Honolulu

and labeled "from Pfosoplus",. which is one of our immigrant

Cerambycidae.

The hitherto known Hawaiian species of Scleroderma are

supposed to be endemic and are, as has been said, parasitic

upon lepidopterous larvae. So far as I have been able to

examine them characters ha^'e l)een seen which suggest their

separation into a group of perhaps snbgeneric rank owing to

the presence of rudimentary ocelli in the female. The present

s])ecies is known only in the female sex and has not the

slightest trace of ocelli. It is believed to be an immigrant

perhaps from the Orient and is here described as new.

Scleroderma Innnigrans sp. nov.

Female apterous, ocelli and scutellum entirely lacking. Head oblong,

anterior, lateral, and posterior margins almost straight ; eyes oval,

facetted, more than twice their length from the occipital margin of the

head and about twice their width from each other ; with broad distinct

malar and genal spaces ; mandibles stout and tridentate ; antennae ap-

proximate, inserted near the anterior margin of the head, 13-jointed;

scape slightly incrassate, curved, about one-third the length of the flagel-

lum
;
pedicel one-half the width of the scape, about as long as the first

three joints of the flagellum ; flagellum stout, broadest at the base of the

apical segment which is a little longer than broad, the other segments
broader than long.

Thorax a little narrower than the head, nearly twice as long as

broad, broadest in the middle where the pleurae project beyond the

mesonotum
;
pronotum narrowed abruptly in front to a marrow neck,

behind this evenly but slightly wider to the mesonotum, a little longer
than wide, the posterior margin nearly straight ; mesonotum subtriangu-

lar, evenly rounded behind
;

propodeum a little longer than broad
slightly broader behind, rounded down to the declivity.

Legs rather stout ; anterior femora somewhat incrassate ; anterior

and middle tibiae a little shorter than their femora ; hind tibiae a little

more slender and a little longer than their femora ; tarsi longer than
their tibiae or femora, the basal joint about as long as the three follow-

ing joints together, apical joint a1)out as long as the two preceding
joints together.

Abdomen broader than the head, elongate, a little longer than the

head and thorax together; first tergite rounded, occupying but little of

the dorsal aspect of the abdomen, tergites two, three, four subequal in

length, a little broader than long; tergites 2-5 with the posterior margins
triarcuately depres.sed ; ultimate segment acute.

Testaceous sometimes drying to piceous, tergites 1-5 castaneous ex-
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ccpt at the sutures, eyes l)lack, mesonotum, mesopleurac, middle femora,

and head somewhat darker than the other light portions of the Ijody.

Mead, thorax and abdomen minutely tessellate, shining, the propo-

deum somewhat duller. liead with a few scattered minute punctures.

Antennae minutely ])u1)escent ; head, thorax and abdomen, particularly

at apex, with a few scattered hairs; front and hind tibiae sparsclj-

ciliate within, middle tiliiae densely so on the oiUer side.

2.75 mm. long.

Described from 13 individuals taken from the pods of Acacia fanic-

siaiia on Diamond Head road, Oahu, Hawaiian Islands, on November
23, 1917, where they were parasitizing the larvae of the bruchid Caryo-

boriis goitagra. Of these one has been designated as the type and depos-

ited in the collection of the Hawaiian Entomological Society. The re-

maining are in the collection of the author and are designated as

paratypes.

Scleroderma immigrans does not seem to be able to pai'a-

sitize any great pro]5ortion of the larvae of Caryohorus gonagra.

I slionkl estimate that not more th;iu 10/' of the cocoons exam-

ined in the place where it was fonnd were affected and T have

not fonnd it elsewhere in Honolnln npon this host. If Mr.

Ehrhorn's material are, as I have snpposed, of the same spe-

cies, Ave may expect it to attack varions other species of coleop-

terons larvae.

A Eni)elmine Occasionally Attacking Briirhldae. Forming

the Type of Chariiopodimis gen. nov.

While sweeping for material on an embankment in the rice

fields at Waikiki where seeds of Leucaena glaiica were scat-

tered on the gronnd and being attacked by the Bruchus prid-

niuHs, I took a single wingless female of a dark bine Eupel-

iiitite which I later placed with seeds of Prosopis jidlflora in-

fested with Bruchus prosopis. After a time she was observed

in the act of oviposition and on a later examination of the seed

in which oviposition had taken place there was foimd a pupa

of the Prosopis brnchns which appeared to be too far advanced

for the development of the parasite. There had been deposited

two of its elliptical eggs, one on the dorsal side of the thorax

and the other on the ventral side of the alidomen. Another

pnpa of B. prosopis in about the same stage was later found

with a full-fed larva on the dorsal aspect of its alxlouieu and
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this latter pupated ; so the parasite can develop on very advanced

pnpae, or perhaps we may say upon tenerous adults. In all

five adults have been bred from Bruchus prosopis, mostly lar-

vae. Since this paragraph was written I have bred this para-

site from Bruclius pruinmus under natural conditions in the

seeds of Sesbania sesban. Mr. Timberlake has succeeded in

breeding five adult females from the cocoons of Caryoborus

(jonagm. These were the progeny of a virgin female which I

had furnished him. AVhether this sjDecies is more than an

occasional parasite of Bruchidae is doubtful since it proves to

be the insect bred by Mr. Swezey from Isosoma and described

by ]\fr. Crawford as Eupehniims swezeyi (Insec. Ins. Menst.

2:181, 1914). By a lapsus calami Mr. Crawford assigns the

Isosoma from which it was bred to Johnson grass instead of

Bermuda grass. Mr. Swezey has also bred it from the cocoons

of CheJoiuis blacl-burnl and from a Crypfid cocoon. It was

taken as early as June, 1905, on Oahu by Mr. SAvezey and in

May, 1906, on Kauai by Mr. Terry and it v;as doubtless an

immigrant from the Orient since there are five specimens in the

collection of the Hawaiian Sugar Planters' Association taken

by Mr. Muir at Macao.

This species differs so much from the type of the genus

Eupleminus, E. excavatus, that it must be placed in a separate

genus, particularly since specimens in the collection of the

Hawaiian Sugar Planters' Association represent another species

taken by Mr. Terry in ' China, agreeing Avith it in all the

generic characters.

Charilopodimis gen. nov.

Type Eupclmiitus sivczeyi Crawford.

Related to Charitof^us Foerstcr but witli hut one pair of rudimentary
wings in the female, the male unknown. Head broader than the thorax
or abdomen, convex before and behind, slightly concave at the insertion

of the neck, malar furrow very distinct, eyes oval, ocelli arranged in an
obtuse triangle upon the vertex ; antennae with scape cylindrical, slightly

curved, not quite half as long as the flagellum, flagellum slender, grad-
ually widening to the club, pedicel one-third longer than the first funicu-

lar joint, 1st funicular joint al)out half the length of the second, 2-4
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subcqual. others successively shorter, last two quadrate, chil) with three

closely fused joints, ovate, funicular joints 5 and beyond and the club

joints with rows of elongate sensoria, a few also on 3 and 4; man-
dibles short and stout, tridentate, the two upper teeth I)lunt, tlie lower
one more produced and somewhat acute; lal)ial i)ali)i .^jointed, third

joint about as long' as tlie other two, second sliort and oblique; maxil-
lary palpi 4-joinled. the last joint about as long as tlie other three

expanded subo\al witli one side straight.

Thorax more than one and a half as long as wide; pronotum
quadrate, with a transverse median ridge upon wbicli are two pencils

of long erect blackish bristles, impressed behind the ridge ; mesonotum
oblong, slightly narrowed behind, rounded in front, excavated behind,

a short furrow in the bottom of the excavation, lateral margins abruptly

deflexed at an acute angle and the extreme edge then reflexed, a row
of erect silvery cilia in the furrow thus formed, there is tlnis a profound
furrow between the disc of the mesonotum and the prepectoral plate

and the large elongate tegula ; axillary furrows confluent in front, the
scutellum therefore not reaching the mesonotum ; a brush of about three

close-set rows of erect silvery cilia on the mesosternum along the

sternopleural suture.

With one pair of rudimentary wings about as long as the scutellum,

consisting of a basal chitinous portion bearing a stout erect blackish

bristle and an apical hyaline portion of about the same length with a
longitudinal sul)median vein, ciliate witli erect silvery cilia.

Legs slender, anterior femora slightly thicker; plantar surface of
middle tarsi with a sliallow groove, basitarsus swollen with the margin
of the groove ciliate with very fine hairs but very little different from
those of the general surface of the joint, without the spines character-
istic of the Eiipclmimic, a minute black dot on either side of the plantar
surface of the basitarsus and the second tarsal joint a little before the
apex, a single fine bristle on either side of the plantar surface of the
second and following tarsal joints near the apex, apex of middle
tibiae within bearing a row of short stout black spines, the calcar a little

longer than the basitarsi ; tarsi of hind legs bearing two feeble calcaria.

Abdomen with the first tergite deeply excised, 2d-4th decreasingly
sinuate.

The genus runs to Charitopiis in Aslimead's tallies of Bitpchiiinae
but would seem to differ by the excavated mesonotum as well as the
rudimentary wings in the female. From Eupclminus the absence of
plantar spines on the mic'dle tarsi, the more elongate and less excavated
mesonotum, the less elongate axillae, and the excised tergitcs and other
characters abundantly separate it.

The two species referable to this genus are distinguishal)le thus:

Tegulae, prepectoral plates, and sides of mesonotum metallic,

pronotal bristles about as long as the pronotum C. siveseyi
Tegulae, prepectoral plates, and sides of mesonotum yellowi.sh,

pronotal bristles shorter C. tcrryi n. sp.
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Charitopodinus szve::cyi (Crawford). Mr. Crawford's description of this

species may be supplemented further by these additions : Middle
tarsi except apical joint, calcar except extreme apex, and tibia at

base and apex pale, a pale elongate spot on the ovipositor sheaths
above.

I have seen 23 examples of this species which vary greatly in

size according to the host from which they have been bred. No
males have been seen.

Cluintopodiiius tcrryi n. sp. Resembles C. sivc::cyi in minute details

of pubescence and sculpture. The coloration differs in no significant

way except as indicated above and in the pale markings of the hind
legs. Hind tarsi except apical joint, apex of tibiae, trochanters, and
coxae at summit pale while the hind legs in C. szvcccyi are dark
throughout. The two specimens before me are 3.6 mm. in length
larger than the original specimens of C. szvc::eyi but not any larger
than specimens of that species bred from Bruchtis prosopis.

Described from two females collected bv the late F. W.
Terry at Kow Loon, China, in 1908, one of which has been

designated as the type and the other as a paratope. Tvpe and

paratype in the collection of the Hawaiian Sugar Planters'

Association.

PtevomaVids Attacking Bnicli'ulnc.

At various times I have bred from Bniclius qundnmacu-

latus infesting pigeon peas in storage a Pteromalld doubtfully

referred to Pteromalus calandrae and this species has been

readily bred experimentally from the Dolichos weevil and

Bruclius chinensis. The early part of the larval stages is

passed as an internal parasite of the Bruclius larva. When
nearing full growth the Pteromalld larva emerges from its

host and completes its development externally. A second un-

determined Pteromalid has l)een bred from Bruchu.'^ prui-

ninus breeding in the seeds of Seshaiiia xeshan in the partially

opened pods upon the tree.

Pedieu]()idrs veidrlcosus.

In all the work undertaken upon the Brucliidae and their

parasites the mite Pedicidoides ventricosus has been trouble-

some, causiug th(> loss of much of the material worked with,

l^arasites and llnidiidde alike in larval, ])upal and adult stages.
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I luiNc had whole lots of ('ii'i>s of Bntclins ohicchis dcsl roved hy

it. It is iiol possible to jiidae jis vel how imudi infineiice it

iiiis u])on the diffei-eiit species uiid( r uiilurnl eoiidilions hut

tlier(> can he no doid)t ihat it is a eoiisiderahle faetoi- in all the

species. I*ersons liaudlini;' the ])ods of I'rosopis jiili fiord and

of eoninion beans arc^ frecpiently affected h_v a I'ash in-odnoed

l)y tlie vonnii' mites attachinii' themselves to the human skin.

The mites affect the weevils more g'enerallv in some seeds

than in others, aecordin<>' to whether the texture of the seed or

its covering ])ermits ready entrance or not. Thns all my exper-

iments with the chick ])ea wcn-e seriously affected and in many

cases not an adnlt whs able to emerge on account of its attacks.

The niesqnite weevil is particularly subject to its attacks on

account of its method of forming the })upal cell. Any intro-

<luctions of the larval parasites of Bnichidae would need to be

carried on with particular care to reduce the attacks of this

mite upon them.

0])servations and lieflections on the Oviposition of Bnirliidae

and Some Other Insects.

Early in Xovend)er of 1017 while on tlie lookout for

material Avhich would throw light on the hal)its of Bi-nclnis

pi-uiniiiKS!. a tree of opiuma { PitJiccoIobl mii (JiiJcr) was encoun-

tered at Waikiki, beneath which were lying on the ground con-

siderable numbers of its seeds which Avere found on examina-

tion to have eggs of Caryohorus rjoiiaf/ra deposited on them,

mostly on the side lying next to the ground. In all about a

hundred seeds bearing eggs were found beneath this tree and

thirty-five or forty of them were carefully examined and in no

case were larvae found in a living condition within the seed

nor were there any traces of successful breeding in them. In

most cases the larvae had been able to penetrate through the

seed coat into the cotyledon and had perished there as the result

of their first meal u])on its substance. Beneath the same tree

were found scattered a number of the seeds of a TAvlstonia

])alm and on several of these round seeds, also utterly unfit for



490

its food, the Brucliid had deposited eggs. j\lr. Swezey re})orted,

ill 1912, the eggs of Caryohorus deposited on green bananas

where they hatched and the yonng larvae died after eating

some way into the skin of the fruit. In one case I saw its

eggs densely peppered over the surface of the wooden slats of

the shutters of a house. We have, then, in this species a striking

failure of an insect to discriminate in regard to oviposition

upon suitable material for the larval food.

In the case of the Bruclnis pruininus I have found the eggs

deposited under natural conditions on Ipomoea seeds, on castor

beans, and on seeds of Cassia glauca, in none of which the

larvae can breed, and on indigo seeds Avliicli give an adult so

suuill as to suggest sexual impotence. In experimental work

almost any of the legumes used would be oviposited on without

regard to its suitability as larval food. It would not be diffi-

cult to assemble many similar cases among other groups of

insects. Thus the Mediterranean fruitfly {Ceraiitis capitata)

seems ])articularly fond of ovipositing in the rough-skinned

lemon locally common in Honolulu though ordinarily none of

the larvae produced can mature. ^Nfr. Pemberton has found that

in captivity the Opiine parasites, Opius humilis, Diachas)na

tryoni, and D. fullawayi, readilj^ oviposit in the melon fly

(Bactrocera cucurhitae) though entirely unable to develop

there. Mr. Timberlake has observed Dinocampus terminatus

ovipositing in Coccinelids in which they fail of development.

Such "failures of instinct" to employ an old-fashioned term

might be dismissed as "imperfect ada})tatious," but they seem

worthy of some consideration since they seem to me to be of

some importance in the economy of the species.

I take it that oviposition is an act resulting from several

sensory impulses acting together upon the female in a state of

nervous tension owing to the presence in her body of eggs

ready for laying. These external stimuli may be tactile,

visual, or olfactory or they may be compounded of these and

other factors. Oviposition then is a complex reflex and will

take ])lace whether tlie material encountered is suitable for
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food or uot. In some species tlic factors of the sensory stiiii-

uhis are so iiiniierous or so ])iirticiilar lliat the species will

react only under verv narrow Jiniits while in others the range

of reaction is much broader and in snch species we tind these

"lapses of instinct" occurring. These are the species in which

we find considerable adaptability of habits and the wide range

of reaction is of value to th(> species since the eggs laid almost

at random serve to find for the species additional sources of

food which would be missed by a species reacting within nar-

rower limits.

The adaptability so secured may, as has been sliown by

C'ushman, serve to carry over a species on unusual food when

its preferred food-plant for any reason fails to seed. This

adaptability may also serve to permit wider dispersal of the

species. Thus the adaptability of the BrucJiiis iJruminus per-

mitted it to shift to Leucaena gJaiica from Acacia after having

shifted from Olneya tesota to the Acacia, and it has been able

to establish itself in the Islands while the more narrowdy re-

acting Bruclius pisoriun appears as yet to have failed.

One of the curious things in experimental work with B)u-

cliidae is that very often, as shown by breedings made under

natural conditions, a species will not naturally breed in certain

host plants but Avhen confined with the seeds will oviposit and

develop in them. From this it seems to me we must distin-

guish between the sensory stimuli which cause the Bruclius

to approach and alight upon the larval food and the ovipositicm

stimuli proper. The visual faculties of the insects appear to be

most prominent in the former, at any rate I have seen what

were apparently attempts of a Brachus to settle on seeds with-

in a glass tube and resting on the glass over them \vhen actual

contact was impossible. In the oviposition reflexes tactile

stimuli through the antennae and perhaps the tarsi must play

an important part.

In some cases it is possible to analyse the complex reflex

of oviposition with interesting results. Mr. Timberlake has

been able to show that there is an olfactory element in the
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case of Diiwrampiis io-miiiatus. Bv irritating" a Cocchiellid,

the natural host of Di)iocampus so that it exuded fluid from

its joints and applying this juice to Collops he was able to

secure oviposition in Collops but without securing development

within that host. I have been able to secure a similar result

in another case in which the new host was suitable for the

development of the parasite.

In April, 1915, while in Capetown, I found an undeter-

mined species of the Iclmeumonid genus Alloiypa breeding in

a Sarcopliaga the larva of which feeds in human excrement. In

extensive breedings of Diptera there I did not secure it under

natural conditions from any other host. The adult female lies

in wait for the larva when it emerges full-grown to enter the

soil for pupation and attacks it with great fury and oviposits

in its body, the adult parasite emerging from the puparium

Avhicli is normally developed. On studying the species in

captivity, I foimd that, while Sarcophaga larvae introduced into

a tube containing the ])arasites stirred them up into a state of

the greatest excitement in which they would attack them with

great fury, charging them with the abdomen projected forward

between their legs, climbing upon the body of the larvae and.

stinging them indiscriminately on the first part encountered

and even attempted to sting the glass of the tul)e, any other

muscid larvae such as that of Musca lusoria living in cow dung

would be received wdth complete indifference, hardly moving

away to avoid them as they wandered about in the tube. But

if to snch a tnlje containing the Allotypa parasites and the

Musca lusoria larva even a single larva of Sarcophaga (of

any of the species) was introduced the parasites would be

almost as excited as if all the larvae were those of Sarcophaga

and in this way the parasite was induced to oviposit in the

Musca lusoria larva and from these larvae adults of the para-

site were ol)tained, from a host which could never be utilized

in nature since the olfactory stimulus from the Sarcophaga

con Id hardly in nature ever be associated wnth the Musca lu-

soriti. larva. This limitation bv an olfactorv factor causes a
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waste by the species of large possible sources of food available

if the species reacted more broadly. The iidvautage gained

by the narrower limitation is not obvious though perhaps the

species wastes no eggs and in naiure must rarely fail in readily

finding its host.

The conipl(>x reflex of oviposition and the physiological

reactions must be, like the external physical characters of a

species, subject to variation whether Mendelian or Darwinian,

and it seems to me that these variations must have played a

considerable part in the evolutionary process. The elimination

of the olfactor}^ limitation of Allot i/pa to the smell of the ^V/r-

copliaga would obviously result in a wider range of food selec-

tion for the larva, perhaps to a wider extension of the range

of the species, and probably in an absolute increase in the num-

bers of individuals of the species prodnced so that it would

have greater opportunity for variation whether this might be

produced by internal factors, by diverse climatic conditions, by

change of food, by different nautral enemies, or whatever the

forces may be wdiich result in changes in the charactei's of

species. A new olfactory limitation might then arise and

serve as a factor in species limitation and segi'egation.

It is interesting to revert to the Bruchidae, to speculate

on the few species which depart from the usual habits of the

family. Several species of Cari/ohonis are known to attack the

seeds of palms ; C. curvipes attacks several species of })alm

nuts inclnding the cocoanut, C. hactris and C. luteomarginatus

have been bred from the seeds of the carnanba palm (Coper-

nicia cerifcra) and an imdetermined species, like the others,

from South America, destroys the vegetable ivory nuts ( Plii/-

telephas macrocarpa), the ISTorth American C. ariliriticus feeds

in the larval stage in the seeds of palmetto. To account for

the development of such food habits and the breeding of Pseu-

dopachymerus pandani from ]\Iadagascar in the seeds of Fan-

danus, we need not assume that the parent species had any

greater variation in its oviposition reflexes than Caryohorus

gonagra has when it will lay its eggs on palm seeds and on
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bananas. What we should need to suppose is a variation in its

powers of utilizing food and we do not know how little or how
great a departure from the normal this would require, nor if

it would have to be variation in the structure of the larval

mouth parts or of its alimentary canal, or in the composition

of its digestive fluids, or in its nervous control, or all these

combined. We have found the Bniclnis piiiiiiiiuis ovipositing on

the seeds of Ipomoea and here again to secure the development

of the habits of such species as the jSTorth American B. dis-

coldeus or the South African B. convolvuli breeding in convol-

vulaceous seeds it is only variation in the powders of food utili-

zation which w^ould be needed. Perhaps the same is true of

the N'orth American species B. flavicornis and B. hibisci

breeding in the seeds of malvaceous plants and B. aJboscutel-

l(Thts in the capsules of Ludwigia.. In the European B. margi-

n,cllus such variation has, perhaps, been observed or at least it

has an unusual variability in the utilization of food ; for while

it seems ordinarily to breed in the pods of the legume, Oxyiro-

pis glycophyllos it has been observed breeding in the capsules

of Yerhasciim officinale widely separated in botanical relation-

ship and in other ways.

In considering evolutionary matters too often attention has

been centered upon obvious structures, especially those used

for the distinction of species in systemic botany and zoology.

Food habits, reflexes, tropisms, and transformations are no

less characters of species and have played a large part in the

development of the species and require consideration when we
are making out our explanations.

Leguminous Pods and Seeds with Eeference to Their

Infestation by Bruchidae.

The Bruchidae were without doubt descended from a Chry-

somelid group in which the larvae attacked the green pods of

legumes and the oviposition of such species as Bruchus ohtectus

in which the eggs are laid in crevices in the pods of the host

plant may perhaps represent the primitive method of egglaying
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from which hvtcr forms developed in which the eggs were

cemented to tlie larval food. There can he hnt little douht

that the evolution of the Bmchidae has proceeded in directions

limited hy the peculiarities of the Legmninome and there is an

interesting field for work in the investigati<m of the factors

which limit the attacks of the different species of Briicliidae.

In some experiments summai'ized further on 1 have attem])ted

to make a beginning on such investigation. Some of these

factors are readily discerne(l while others remain elusive. The

following notes and inferences in regard to the limitation of

Bruchid attacks have seemed worth recording.

AYhen a species of Bruchidae oviposits in crevices in the

pods or in openings made hy the female into the pod or if the

eggs are cemented to the seed but not to the pod the structure

of the pod and its behavior upon ripening are important factors

in reference to Bruchid injury. Thus Pro.wpis jiiUflora is not

naturally attacked by Bruchus pniimnus because of its inde-

hiscent pods yet it readily breeds in the seeds Avlien the cover-

ings are artificially removed and this is also true of the peanut

and the beggar's tick (Desmodium uiicinatum).

In the species of Brucliidae cementing their eggs to the

larval food they may be attached either to the pods or to the

seeds, or in many species either to the pods or to the seeds.

Bruchus pisoiiim apparently always oviposits upon the

pods; Bruchus pru'niiuus apparently always upon the seed;

while the dolichos bruchus, Bruchus chlneusis, and Canjohorus

gonagra may place their eggs either upon the seeds or the pods

of their host plants. In any case the larva of the Bruchid

finds confronting it on hatching the work of penetrating into

the cotyledons of the seed which forms its principal or perhaps

its exclusive food. If the egg should have been placed upon

a dry, hard, woody pod such as that of Delonix regia we may

suppose such a barrier might serve to exhaust the reserve

energy of the larva so that it would perish before it could

have opportunity for feeding. I have no record of finding

the seeds of this species attacked by Caryohorus gonagra but
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there are other luechauical difficulties in the way of a Bruchid

larva penetrating this seed. We may conceive of a Bruchid

larva overcoming such a difficulty as this, however, and that

presented by similar difficulties in the hardness of seed coats

and tough albumen l)y tinung its attempt at entering so that it

would have to encounter them in an immature condition before

they have hardened. Whether to serve such a purpose or not,

though probably for some other reason, the pea bruchus ovi-

posits only upon the green pods of its host plants. Xow in the

Islands the host plants of this Bruchus are but rarely cultivated

and if the species should be brought in through the importation

of peas, as we know has been frequently, it would rarely be

able to iind conditions under which it could breed. This seems

to me the probable reason that this species has not as yet been

able to establish itself in the Islands.

In the case of Cassia grandis there is within the pod in the

little compartment about each seed a considerable amount of

a pitchy material surrounding the seed which would serve to

retard a Bruchid larva and, perhaps, to cause its death. A
similar substance but much less copious in quantity is found

in the pods of Cassia fistula luit it does not in either case

wholly serve to prevent the entrance of the Caryohorus larva.

On the outer surface of the seeds of Baukinia tomeniosa.

and BauJiinia monandra is a layer of material which swells

up with moisture and shreds away and would serve to detach

any bruchus egg attached to it. This does not serve to prevent

the entrance of the Caryohorus larva since the eggs of that

species are usually attached to the pod and the entrance of

the larva is affected before the pod is opened and the seed

exposed to moisture. Eggs of Bruchus pruininus deposited on

these seeds in captivity were detached when added moisture

caused the swelling and shredding away of this layer.

The surface of some seeds such as those of different species,

of Crotalaria seem to be of such a nature as to prevent the

attachment of bruchus eggs. It may be, however, that there

is some other reason such as odor or size which prevented ovi-
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])()siti(»ii upon tliciu by Bn(c/ni.s i))-uiitLini.s which has otherwise

been quite ready to oviposit iiium verv diverse seeds.

The seeds of Delonlx rcjjia. Acacia yrandis. and of PcUo-

phovum inerme among others are covered with a very dense and

liard covering,- and it is doiibtfid if any llniclihl hu'va conld

pierce thcni. Eggs of Bruclms pruudnu.'^ laid on the seeds

of the latter species hatched properly but (Mmhl not ])enetrate

into the cotyledon, perishing before they had ijierccd the seed

coat. They could not, likewise, peni^trate the tough seed coat

of Acacia faiiiesiana.

Within the seed coat of uniny leguniinous seeds is an al-

bumen which is very hard and tough when dry and this may
serve as a suificieut bari-ier to prevent the further entrance of

the lar\-a. The seeds of Cassia glauca resemble the seeds of

Leucacna glauca and BrucJins prninimis deposits its eggs upon

them freely l)oth in the tield and in captivity. The seed coat

is, however, harder and there is a layer of alluimen within

that. The bruchus larva is aide to pierce the seed coat but

jicrishes on its way through the albumen.

Seeds, not otherwise defended from bruchus attack, may
be unfit for the food of the l)ruchus attacking it and the larva

may perish as the result of feeding on the substance of the

cotyledons.

Leguminous seeds vary greatly in their composition but

appear to agree in having similar proteids wdiich, as a group,

differ from the proteids of other seeds, being said to resemble

animal ])roteids more than those of grains or oil seeds. Their

])roteids ar(^ mostly globulins and the globulins of different

species of edible legumes are by no means identical. Thus the

]ihaseolin of the common bean is distinctly different from the

legumin and vicilin of vetches, broad beans, lentils, and peas

and it is not improbal)le that the inability of brnchids to breed

in legumes otherwise similar in composition to their host seeds

may be due to the diversity of ther proteids. The seeds of

many legumes, particularly the greater part of the edible le-

gumes, contain more than half their dry weight of starch,
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while others contain none at all.

In general Brnchids which breed in starchy seeds cannot

breed in those withont starch and vice versa. The soy bean in

which the carbohydrate is rednced and not in the form of

starch, however, serves for the development of Bruclius chinen-

sis, B. qua.dnmacidat}is, the dolichos weevil, and Zahrotes,

species ordinarily breeding in the other starchy food legumes.

Its carbohydrate is, however, of a form similar to starch and

is present to about .12 of the dry weight of the seed.

In general the food legumes contain but little oil while in

the peanut it may be present to .SS-.IH of the weight of oil,

largely replacing the starch. While the eggs of B. chinensis,

B. quadrimaculatusy the dolichos weevil, and Zahrotes are

readily laid upon peanuts from which the shells have been re-

moved and their larvae enter the cotyledons and the larvae

of B. oMectiis will, likewise, enter them, none of these species

can develop and I have supposed their death to be due to the

oil. I was, therefore, greatly surprised to find B. pruiiiiiius,

under similar conditions, was able to breed in peanuts, al-

though its other host seeds contain no starch and but little oil.

Many legumes contain poisonous i)rineiples, particularly

alkaloids and glucosides, and we should expect Brnchids to be

affected by some of these. Probably the inability of Caryoho-

rus gonagra to breed in the seeds of Ahrus precatoriiis, and

Pithecolobinni dulce, upon which it oviposits, and into which

the larva can penetrate, is due to poisonous principles in them.

Some seeds are so small as to prevent the oviposition of Bru-

chidae on their surface, since the insect would not be able to

reach conveniently any part of the surface of the seed with its

ovipositor while resting on its surface and the weight of the

insect also tends to dislodge the seed and its precarious position

on a small seed seem to disturb the Bruchid so as to prevent

egg-laying. Thus Bruchus pruininus, which is very catholic in

its taste in regard to oviposition, is usually unable to deposit its

eggs on such small seeds as those of Indigifera anil, Desmo-
dium uncinatum, the smaller-seeded Cratalarias, Ph<iseolus
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sr/itlerccdis, and Jllcdicaf/o liijHilma. while il will rcadilv hiv

tlu'iii oil the larger-seeded (' rolalana . and i>ii indigo seeds in

the pod.

'Idle seeds of Cassia siamca are almost paper-thin and their

form alone wonld seem to forbid them being ntilized by any

r.niehid.

Entranee of the BnicJiidHC into the Seed.

Those speeies which cement the egg solidly to the seed

itself have the advantage of the snpport of the egg in p(metrat-

ing into the seed and need not wander abont to find a favoraWe

point for entrance. The speeies which attach the seeds to the

pod at times and those which place them in crevices of the pod

or loose among seeds in storage have to meet the prol)lem of

placing themselves as larvae in some position where they may
secnre some other snpport for the boring operation. If the

egg is cemented on the pod directly over the seed the larva will

freqnently find the surface of the seed lying close against the

pod where it has entered and the hole made in entering the

pod will serve its pnrpose. In any case if it misses this point

in entering the pod it can easily wedge itself between the seed

and pod and get its pnrchase in that way and the larvae from

eggs laid within the pod can do the same. Larvae from eggs of

Bruclius obtectus laid among beans in storage have been seen

to enter where two seeds tonch or where seed touched the

glass of the tnbe in which they were under observation.

Emergence of Bruchkhie from Seeds.

Considerable dift'erence of interpretation has existed as

to the emergence of Bruchidae,- some considering that the larva

makes complete preparation for the emergence of the adnlt

while others have snpposed that the adnlt gnaws its way ont of

the seed. In the case of all Bruchidae which I have stndied

the adnlt pnshes loose from the seed a circular bit of the seed

coat which has been gnawed aronnd and loosened from the rest
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of the seed coat. Upon a careful study of the emergence of

Bruchus pruininus it was found that in this sj^eeies the pro-

cedure is as follows, the observations being made on it breeding

in the seeds of Leucaena glauca. In this plant the seeds have a

thin, albuminous endosperm which the larva gnaws away more
or less on either side of the seed in the latter part of its

feeding period, and this is particularly the case just opposite

the place where it finally places its head and which will he\

in contact with the future mandibles of the adult. Here ap-

pears a definite circular patch where the albumen is entirely

eaten away but if this be examined during the pupal period

it will be seen that the circular cut has not yet been made
which permits the separation of the bit covering the emergence

hole. This is undoubtedly made by the adult just before emer-

gence by revolving in its pupal cell.
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TABLE OF EXPERIMENTS—Continued.

Name and Origin of

Seed, Etc.

Doliclws lablab, the bonavist locallj' called the

papapa bean, of limited use for food, also es-

caped from cultivation, of African origin

;

starchy a

Glycine hispida. the soy bean, imported from Ja-

pan, a yellowish and a black variety in the

Oriental stores, of Oriental origin b

Ciccr arictiiiuiii, tlie chick pea, of Mediterranean
or West Asiatic origin, imported for food;

starchy b

F/fkJ faba, the broad, Windsor, or horsebean,

imported in two or three varieties from Cali-

fornia and Japan, also cultivated to a limited

extent on Maui and Hawaii at the higher ele-

vations, of Mediterranean origin ; starchy b

Pisum sativum, the common pea. introduced for

food, grown to a limited extent on Maui and
Hawaii at the higher elevations; starchy b

Arachis hypogaca, the peanut, grown locally only

to a limited extent, imported for food, of

American origin ; starchy and oily a

Lupin us hirsutus, blue lupine, grown to a slight

extent at higher elevations for green manure,
of European origin; starchy a

Lupinus aiigustifolius, Italian lupine, grown to a

limited extent at the higher elevations on Ha-
waii for food and green manure, of Soutli Eu-
ropean origin; starcliy a

Canavalia ciisifonnis, jack l)can, locally grown
for green manure, tropical a

Stizolobiuiu parhylobiuiii, velvet bean, grown lo-

cally for green manure a

Erythrina monospcrnia, wiliwili, a native low-
land tree, with large bean-like dull scarlet

seeds, unknown elsewhere; starchy o

Erythrina indica, Indian coral tree, planted as an
oddity, with large dull dark carmine seeds, of

Indian origin ; starchy a

h h

b b

p. o c

flo- H pq m

b b b 3

b b

X
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TABLE OF EXPKRIMF.XTS—Continued.

Name and Origin oi"

Seed, Etc.
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TABLE OF EXPERIMENTS—Continued.
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Seed, Etc. m m% g ^ « sl-Socs
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Cassia niiiiiosoidcs, a low .slender herbaceous

weed, origin tropics in Old World oooaoooo
Cassia bicapsularis, a spreading semiscandent

weedy shrub, of American origin oooaoooo
Cassia siaitica. a flowering tree, extensively

planted, of Indian origin oooaoooo
Cassia occidoitalis, a coarse erect weed, of Amer-

ican origin oooaoooo
Cassia alata. a shrub or small tree, planted for

its flower.s, of American origin aooaoooo
cutaria, sp., an herbaceous flowering vine, plant-

ed for ornamental purposes aan 00000
Pterocarpus indicus, a large tree with the aspect

of an elm and its fruit resembling that of the

elm, of Oriental origin oooaoooo
Desinodiuin uncinatum, beggar's tick, an herba-

ceous weed, of American origin oooboooo
Delonix regia, "Poinciana regia", a rather small

tree extensively planted for its brilliant red

flowers, native of Madagascar aooaoooo
Pithecolohiiim dulcc, a large tree called opiuma

by the Hawaiians, often escaped from cultiva-

tion, of American origin aooooooa
Samanea sauiaii, monkeypod, extensively planted

as a shade tree, of American origin 00000000
Albizcia Icbbck, a shade tree not very widely

planted, of Indian origin aooaoooo
Albizzia saponaria, a shade tree, only a few trees

in Honolulu, of Malay(?) origin aooboooo
Adenanthcra pavonina, a tree planted for its

.scarlet seeds, of Indian origin aooaoooS
Tamarindus indicus, tamarind, a tree planted for

its acid pods, of Indian origin aooaooob
BauJiinia tomentosa, a flowering shrub, not very

generally planted, of Indian origin aooaooob
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Insects in Relation to Problems of Storage of Food in Hawaii.

BY JOIl.X COLBL'KX BlilDWELL.

[Read at November meeting.]

The problem of food storage and food conser^'atioll in

Hawaii is affected by the destructive action of insects. A con-

siderable number of species of stored-food insects are present

but the different ones need not be considered separately since

several species may be pi-esent in the same food and in general

all these attacks are to be combatted in much the same way.

There are differences in the resistance among these insects to

the action of the instruments of sterilization and the measures

resorted to must be adjusted to the most resistant.

Certain general facts in i-egard to stored-food insects are

to be borne in mind. All stored-food insects are developed

from eggs and in all of any great importance there is a larval,

or grub, or caterjiillar stage, followed by an inactive pupal

stage before the insect emerges as an adult. In these different

stages there is consideralde difference in the insect's resistance

to fumigation or other means of killing them and the character

of the foot product and the way in which it is attacked causes

variation in our methods of attack. Compact substances are

but slowly ]ienetrated by fumigants and aromatic and fatty sub-

stances cannot be subjected to heat.

Generally speaking, food is more likely to become infested

in the mill or factory than in the store and in the store than

in the home. If the mills and factories can be kept free of

infestation there will be but little loss in stored foods consumed

in the Islands wdthin a short time after their importation.

There is an encouraging increase in the number of mills and

factories which sterilize their ])roducts before they are placed

on the market. ISTo doubt the number could be materially in-

creased if there were concerted demands for such sterilization

made by the importers. In many cases the food may become

infested either by the adult insect entering loose masses of the

food and la_ying their eggs or by the small lar^-ae entering

through the crevices in the containers.



507

The jirevention of injury to food by insects requires that

tAvo things must be done, (1) all insects in their different

stages must be destroyed, and (2) insects from without must

be prevented from gaining access and reinfesting tlie food or if

this is impossible any insects present mnst be ])i'event('(l fi-om

further development.

The destniction of insects in foods may be secured inore or

less completely in a variety of ways of which three are of suffi-

cient importance for discussion here, 'i'hese are: (1) sterili-

zation by dry heat, (2) fumigation by carbon disulfid, or bi-

sulphide, and (3) fumigation by hydrocyanic acid gas.

Tf any insect is subjected to a temperature of 110° F.

long enough for the heat to penetrate its tissues they will Ije

cooked and the insect in any of its stages w^ill consequently l)e

destroyed. In practise it has been found desirable to use

somewhat higher temperatures so as to secure quicker penetra-

tion of the food material by the heat. It has been found, for

instance, that a satisfactory sterilization of peanuts in loose

piles may be obtained without injury to their powers of germi-

nation if they are subjected to a temperature of 125° F. sus-

tained for six hours. The heat desired may be obtained by

piping a room for steam heat with radiators calculated for

securing the temperature needed and sustained for the time

found necessary by experiment to secure sterilization. The

application of dry heat is one of the most generally applicable

methods of food sterilization and is rapidly coming into wider

use. In the home, cereals and flour may be sterilized in the

oven if care is taken to secure a low heat so as not to cause

scorching. There can be no doubt that if the dried foods im-

])orted into the islands could be treated in a properly construct-

ed steam sterilizing plant before being distributed to the stores

that much of the present loss in these products now being

suffered would be obviated. Occasionally foods can be steril-

ized in the sunshine, the direct rays of the sun, especially when

shining upon a dark l)ackground, serving to produce sufticient

heat for the purpose. This method of application of dry heat
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lias been used witli some success with weevilly' beans. Moist

beat on account of its tendency to iDromote the development of

molds is rarely available for foods which are to be stored.

All fumigation methods have the disadvantage of uncer-

tainty and while of very great use where the food is soon con-

sumed are not advisable where long continued storage is

planned.

It has been found that carbon bisulphide in the proportion

of 2 pounds to 1000 cubic feet, kept in tight receptacles for not

less than 48 hours will ordinarily sterilize bags of grain, de-

stroying even the most resistant. More satisfactory results

can be obtained where the receptacle is so tight as to permit

the air to be exhausted.

One serious objection to the use of carbon bisulphide is the

vile odor of many of the commercial grades wdiich would utter-

ly prevent its use in the home excejDt in some outbuilding used

for the purpose. Its fumes are also extremely inflammable

and explosive when mixed with air. This is, however, a method
widely used and wdth a high degree of success where absolute

sterilization is not required.

Another exceedingly important method of fumigation em-

ploys hydrocyanic acid gas liberated by the action of sulphuric

acid on potassium or sodium cyanide in an excess of water.

This gas has higher penetrating power and is enormously more
poisonous than the carbon bisulphide gas. Even in relatively

loosely constructed mills fumigation with the gas produced by

1 oz, potassium cyanide and 1 oz. of sulphuric acid in 3 ozs. of

water for each thousand cubic feet has given satisfactory re-

sults. In closer quarters' the dose could be considerably reduced.

This method of fumigation requires to be handled with great

care and is not generally available in the home on account of

the deadl_y poisonous nature of the potassium cyanide and the

resulting gas and the caustic and corrosive nature of the sul-

phuric acid.

Both methods of fumigation may be employed without

affecting the germinating properties of seeds. In neither case
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is there any injury to the food value of ordinary cereals or

dry foods. However a food product is sterilized it will Ix^'onie

reinfested in these Islands within a few months unless pro-

tected in some manner. Even paper and cloth bags give a cer-

tain degree of protection and many efforts have been set forth

to secure a vermin-proof paper or pasteboard cartons, and some

of them have proved quite successful. However, any dry food

product intended to be stored for long periods under present

conditions should be sterilized in hermetically sealed tin con-

tainers. This is the method generally used in tropical coun-

tries. In case it is desirable to concentrate on this Island,

flour, beans, and other such products for a year, two, or three

years' rations there is no reason why it cannot be done in this

way. The better mills are now practicing sterilization of their

products and without doubt such products could be contracted

for on this scale ready for indefinite storage in tins.

Even under present conditions considerable losses in the

home may be avoided by sifting all flour and meal as soon as it

is brought into the house and enclosing it in tight tins. Cereals

in these tins or in packages placed in the oven and heated dry

to any temperature not above the boiling point will be sterilized

and not injured in any way for storage.

There are certain products which are not readily sterilized

and protected in tin containers but are subject to insect attack.

Many of these can be kept in ordinary cold storage while in

other cases precautions must be taken to reduce the humidity

of the air in order that the materials may not become water-

logged.

It is extremely desirable that the problems here discussed

with reference to the food supply should be taken up by an

entomologist who could devote his entire time to the subject.

Our present knowledge of this subject is confined to the inci-

dental observations of men whose other work has commanded

the greater part of their attention.
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